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THIRTY-FIRST ANNUAL MEETING OF THE AMERICAN ASSO- 
CIATION OF ECONOMIC ENTOMOLOGISTS 

Baltimore, Maryland, December ^6 and 27, 1918 

The thirty-first annual meeting of the American Association of 
Economic Entomologists will be held in Room 9, Gilman Hall, Johns 
Hopkins University, Baltimore, Md., on December 26 and 27, 1918. 

Seseiohs will open at 10 a. m., Thursday, December 26. The annual 
reports and reports of committees will be presented, foHowed by the 
annual address of the President. The meeting of the general associa- 
tion will be continued at 1.30 p. m. On Friday a joint session will be 
held with the section on Horticultural Inspection, and a program has 
been arranged for Friday afternoon. If more time is necessary, the 
session will be continued on Friday evening. 

Sectional Meetings 

The meeting of the section on Apiculture will be held at 8 p. m., 
Thursday, December 26. The section on Horticultural Inspection 
will meet with the regular association in joint session, Friday morning. 

Hotel Headquarters 

Hotel headquarters for this association will be at the Southern Hotel, 
where rates of S3 per day and upward have been secured. Members are 
urgently requested to secure reservations of rooms in advance, and, 
if hotel facilities are not available, they should communicate with 
Miss L. M. Bollman, Librarian of the Johns Hopkins University, 
Baltimore, Md., who will arrange for rooms in private families. Miss 
Bollman has been authorized to act for the American Association for 
the Advancement of Science in this matter, and members desiring 
accommodations should state clearly wdiether they desire a room with 
board, room wdthout board, or board only, the dates they expect to 
occupy room and the maximum ‘price they wish to pay. Prompt 
attention to this matter will add materially to the success of the 
meeting. 

Railroad Rates 

Information concerning railroad rates to the meeting should be se- 
cured direct from Dr. L. 0. Howard, Permanent Secretary, Smith- 
sonian Institution, Washington, D. C. 



2 


Official Buttons 

Official buttons for members of the association will be furnished to 
all those who have paid their dues for 1918. Applications for buttons 
should be made to the secretary at the time of the meeting. 

Membership 

Application blanks for membership can be secured from the secre- 
tary, or from members of the committee on membership, and all appli- 
cations should be made out, properly endorsed, and filed with the 
membership committee on or before December 26. 


Program 

Thursday, December 26, 1918, 10.00 a. m. 

Report of the Secretary. 

Report of the executive committee, by President E. D. Ball. 

Report of the employment bureau, by W. E. Hines, Auburn, Ala. 
Report of the committee on nomenclature, by W. E. Britton, New 
Haven, Conn. 

Report of the committee on entomological investigations, by W. J. 
Schoeno, Blacksburg, Va. 

Report of the committee on index of economic entomology, by E. P. 
Felt, Albany, N. Y. 

Report of the committee on war service, by S. A. Forbes, Urbana, 111. 
Report of the committee on proposed amendment to the Constitution, 
by E. P. Felt, Albany, N. Y. 

Appointment of committees. 

Miscellaneous business. 

New business. 

Annual address of the President, E. D. Ball, Ames, Iowa. 

“Economic Entomology — Its Foundation and Future.” 

Reading of Papers 

“Practical Operation of Submergence as a Method of Controlling the 
Sprinkling Sewage Filter Fly,” by Thomas J. Headlee, New 
Brunswick, N. J. (15 minutes.) Lantern. 

“The Dispersion of Flies by Flight,” by F. C. Bishopp and E. W. 
Laake, Dallas, Tex. (15 minutes.) 

Uesulta of experiments to determine the distance flics will travel. House flies 
and blow flies have been found to fly much farther than previously reported. 
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‘ “The Control of the Body Louse on Clothes by Fumigation Methods/' 
by G. H. Lamson, Jr., Storrs, Conn. (5 minutes.) 

'^Ilotes on Phlehotomus sp. Attacking Man,” by D. C. Parman, 
Uvalde, Tex. (10 minutes.) 

Seasonal occurrence, means of attack and habits with suggestion of transmis- 
sion of disease. 

“The Occurrence of Drosophila larvae and puparia in bottled milk,” 
by William A. Riley, St. Paul, Minn. (10 minutes.) Lantern. 

“Some new practical Phases of the Entomology of Disease, Hygiene 
• and Sanitation Developed by the War,” by W. Dwight Pierce, 
Washington, D. C. (15 minutes.) * 

This paper will discuss new developments in the house fly, mosquito and cootie 
problems especially. 

Adjournment. 

Program 

Thursday, December 26, 1918, 1.30 p. m. 

Discussion of the Presidential Address. 

Reading of Papers 

^'Biological Notes on Some Flatheadcd Bark Borers of the Genus 
Alelanophila,’’ by II. E. Burke, Los Gatos, Calif. (10 minutes.) 

“The Oak Twig Girdler {Agrilus arcuatus and var. torquntus),'' by 
A. G. Ruggles, St. Paul, Minn. (10 minutes.) Lantern. 

This insect is responsible for the destruction of 90 per cent of the dying oaks 
of the red group, and is doing a great amount of damage in Minnesota. 

“On the Absence of Insect Pests in Certain Localities and on Certain 
Plants,” by T. D. A. Cockerell, Boulder, Col. (5 minutes.) 

“The Life-Cycle of Lachnosterna laiweolata Say.,” by Win. P. Hayes, 
Manhattan, Kan. (15 minutes.) 

“Notes on Three Little Known Clover Pests,” by Glenn W. Herrick 
and J. D. Detwiler. (8 minutes.) 

“The Ohio Wheat Survey,” by H. A. Gossard, Wooster, Ohio, and 
H. T. Parks, Columbus, Ohio. (15 minutes.) 

Review of fur two seasons locating areas infested by various wheat pests 
and value of work in determining date for seeding and what cultural advice 
is needed. 
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^^Eleodes opaca Say., An Important Enemy of Wheat in the Great 
Plains Area,’’ by J. W. McColloch, Manhattan, Kan. (12 
mmiites.) , 

Life economy, economic iinportnnre, enemies, and some suggestions for its 
control. 

*^A Much Keglected Factor in Natural Control of Grain Aphis Epi- 
deniics — Hippodamia convergens Guer.,” by A. C. Burrill, Pull- 
inaii, A\’ash. (5 minulos.) 

This paper ^vill gm' some idea of the number and wide distribution of lady 
beetle caches, history of their use in the Xorthwest, some figures on com- 
parative costs of contro' measuix's in favor of using beetles. 

“Nineteen Hundred and Eighteen (1918) Outbreak and Control of 
Melanoplus atlams,’' by E. G. Kelly, Manhattan, Kan. (15 
minutes.) 

Beginning of the outbreak in 1017— Discing for control. Campaign for poi- 
soning in spring lOlS — followed by second campaign for late seeding of 
wheat and poisoning. 

“Experiments with Poison Bait against Grasshoppers,” by D. A. 
Picker, W. Lafayette, Ind. (10 minutes.) 

Results obtained from a series of experiments with several poisons and a 
number of baits alone and in combination. Also com])arison of results 
with complete meteorological data during the period. 

“Peducing the Cost of Poison Baits,” by J. J. Davis, Lafayette, Ind. 
(7 minutes.) 

A short not(! s\immarizing results from all over the country as to the value of 
crude arsenious oxide. 

“Methods of Obtaining Data from Field Experiments,” by W. P. 
Flint, C. F. Turner and J. J. Davis, W. Lafayette, Ind. (10 
minutes.) 

Comparative methods for nmking insect counts with special reference to 
Hessian fly. 

“Value of Shuck Covering in Conserving Corn in the Extreme South,” 
“T/ie French Bark Thiers and her cargo of Australian Wheat,” 
by E. A. Back, Washington, D. C. (10 minutes.) 

“Insects Affecting Wheat Flour and Wheat Flour Substitutes,” by 
Royal N. Chapman, Minneapolis, Alinn. (15 minutes.) 

The war-time emergency — the relative susceptibility of various cereals to in- 
.scct attack— methods of control, in mills, for small consumers, and for large 
consumers. 

Adjournment. 
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SECTION ON APICULTURE 

Franklin Sherman, Jr., Chairjnan, G. M. Bentley, ^^ecretary. 


Program 

Thursday, December 26 , S.OO y. m. 

Address by the Chairman, Franklin Sherman, Jr., Raleigh, N. C. 

Reading of Papers and Discussions 

Beekeeping Since the Declaration of War,” by E. F. Phillips, Wash- 
ington, D. C. (15 minutes.) 

“Developing Commercial Beekeeping in a Clover Region,” by IMorley 
Pettit, Georgetown, Ont. (15 minutes.) 

“Relative Importance of Management and Breeding of Bees,” by E. L. 
Scchrist, Washington, D. C. (15 minutes.) 

“The Work of the Entomologist in Developing Bee Husbandry within 
the Limits of His State,” by Thomas J. Headlee, Xew Bruns- 
wick, N. J, (15 minutes.) 

“The Present Outlook in Beekeeping,” by E. R. Root, IMedina, Ohio. 
(15 minutes.) 

“The Relation of Beekeeping to Bee Behavior,” by George S. Demuth, 
Washington, D. C. (15 minutes.) 

“Beekeeping Clubs and the Work of the Apiculturist in the Division 
of Extension,” by George S. Rea, Ithaca, N. Y. (Stereopticon, 
15 minutes.) 

“Boys and Girls Bee Clubs,” by Frank C, Pellett, Hamilton, HI. 

Transaction of Business. 

Selection of Officers. 

Adjournment. 



6 


AMERICAN ASSOCIATION OF ECONOMIC ENTOMOLOGISTS 
Program 

Friday j December 27, 10.00 a. m. 

This association will meet with the section on Horticultural Inspection. 

Mr. E. C. Cotton, chairman of the section, will preside. 

Address by the chairman, E. C. Cotton, Columbus, Ohio. 

KnADiNG OF Papers 

^‘Recent Work of the Federal Horticultural Board/^ by 0. L. Marlatt, 
Washington, D. C. (15 minutes.) 

“The Status of the Oriental Peach Moth,’’ by Ernest N. Cory, Wash- 
ington, D. C. (12 minutes.) Lantern. 

“Present Status in the United States of the Oriental Peach Moth and 
Japanese Beetle,” by A. L. Quaintance, Washington, D. C, 
(15 minutes.) 

“Control Work against the Japanese Beetle,” by W. H. Goodwin, 
New Brunswick, N. J. (15 minutes.) 

“The European Corn Borer Problem,” by D. J. CalTrey, Melrose High- 
lands, Mass. (15 minutes.) Lantern. 

Statement of the serious nature of this imported pest and the danger of wide- 
.spread injury to the corn crop. 

“Important Insect Pests Collected on Imported Nursery Stock in 
1918,” by E. R. Sasscer, Washington, D. C. (10 minutes.) 

“Organization for Insect Suppression,” by A. F. Burgess, Melrose 
Highlands, Mass. (15 minutes.) 

“Discovery of the European Potato Wart Disease in Pennsylvania,” 
by J. G. Sanders, Harrisburg, Pa. (5 minutes.) 

“An European Scale Insect Becoming a Menace in Pennsylvania,” by 
J. G. Sanders, Harrisburg, Pa. (5 minutes.) 

Selection of Section Officers. 

Adjournment. 
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Program 

Friday, December 1,30 p, m, 

Reading of Papers 

^‘The Morphology^ Behavior and Susceptibility of the Eggs of Three 
Imported Apple Plant Lice/’ by Alvah Peterson, New Bruns- 
wick, N. J. (15 minutes.) Lantern. 

“Facts pertaining to the structure and behavior o{ the egg coverings during the 
dormant and hatching periods, and to the progressive susceptibility of the 
' eggs during the early spring to common contact insecticides and otlier 
chemicals. Variations in percentage of moisture and degrees of tempera- 
ture also influenced by percentage of hatch. 

Recent Developments in Fumigation with Liquid Hydrocyanic-acid/' 
by R. S, Woglum, Alhambra, Calif. (15 minutes.) 

Results of field observations and experiments in dosage and gas distribution. 

'‘High Temperature Fumigation and Alethods of Estimating Radia- 
tion Required/’ by W. H. Goodwin, New Brunswick, N. J. 
(10 minutes.) 

"Kerosene Emulsion versus Nicotine Solution for Combatting the 
Potato Aphid,” by W. E. Britton and M. P. Zappe, New Haven, 
Conn. (10 minutes.) 

Serious outbreak of the insect caused local scarcity of nicotine solution. It 
was demonstrated that the materials for making kerosene emulsion could 
be obtained at about half the cost. 

"The Potato Leafhopper {Fmpoasca moli) and the Leaf Burn It 
Causes,” by E. D. Ball, Amos, Iowa. (15 minutes.) Lantern. 

A widespread and destructive outbreak of marginal burning of potato leaves 
was found to be caused by this leaf-hopj)er. 

"Some Notes on Phorhia fusciceps as a Bean Pest,” by Ira M. Hawley, 
Ithaca, N. Y. (10 minutes.) T.antern. 

Notes on life history, injury and prevention of damage from the in.sect. 

Phorbia fusciceps Zett., Biological Notes, Injury to Lima Beans,” by 
David E. Fink, Riverton, N. J. (10 minutes.) 

"Parasite Introduction as a Aleans of Saving Sugar,” by T. E. Hollo- 
way, Audubon Park, New Orleans, La. (15 minutes.) 

A report of progress on the introduction of tachinid parasites of the sugar-cane 
moth borer {Diatrcca saccJiaralis) . 

"Limitations in Insect Suppression,” by Walter C. O’ Kane, Durham, 
N. H. (15 minutes.) 
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‘^Entomological Needs/’ by J. J. Davis, W. Lafayette, Ind. (15 
njinutes.) 

A r6sum6 based on questionnaires ^nd personal experience on points of im- 
provement in bulletins and other entomological information for county 
agents and farmers, and the needs of agricultural students. 

“Cooperative Extensioa Entomology in Texas,” by A. H. Hollinger, 
College Station, Tex. (15 minutes.) 

Results obtained under the Emergency Appropriation, and scope and plans 
for the seaKon of lQlS-1^119. 

“Combining Dormant and First Summer Spray in Apple Orchards/’ 
by T. J. Talbert, Columbia, JMo. (10 minutes.) 

The results obtained in controlling San Jos6 scale by applying the concen- 
trated lime sulphur solution (1-7) just before apple trees bloom but after 
the cluster buds have separated. 

“ Control of the Chrysaiitlieinum Gall Midge with Nicotine Sulphate, — 
With Notes on Life Cycle/’ by T. L. Guyton, Harrisburg, Pa, 
(5 minutes.) Lantern. 

“Economic Aspects of the Syrphidse of Maine,” by C. L. Metcalf, 
Columbus, Ohio. (5 minutes.) 

A brief discussion of the unusual richness in number of species of the aphi- 
dophagous genera as compared wit h other states; and other economic phases. 

Final Business 

Report of committee on auditing. 

Report of committee on resolutions. 

Report of committee on membership. 

Report of other committees. 

Nomination of Journal officers by advisory committee. 

Report of committee on nominations. 

Election of officers. 

Miscellaneous business. 

Fixing the time and place of next meeting. 

Final adjournment. 

E. D. Ball, President, 
Ames, Iowa. 

A. F. Burgess, Secretary, 

Melrose Highlands, Mass. 
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Eighteenth Annual Meeting, New Orleans, La,, Jan. 1-4, 1906. President, H. 
Carman; First Vice-President, E. D. Sanderson; Second Vice-President, F. L. Wash- 
bum; Secretary, H. E. Summers. 

* Nineteenth Annual Meeting, New York, N, Y., Eec. 28-29, 1906. President, 
A. H. Kirkland; First Vice-President, W. E. Britton; Second Vice-President, H. 
A. Morgan; Secretary, A. F. Burgess. 

Twentieth Annual Meeting, Chicago, 111., Dec. 27-28, 1907. President, H, A, 
Morgan; First Vice-President, H. E. Summers; Second Vice-President, W. D. Hun- 
ter; Secretary, A. F. Burgess. 

Twenty-first Annual Meeting, Baltimore, Md., Dec. 28-29, 1908. President, 
S. A. Forbes; First Vice-President, W. E. Britton; Second Vice-President, E. D. 
Ball; Secretary, A. F. Burgess. 

Twenty-second Annual Meeting, Boston, Mass., Dec. 28-29, 1909. President, 
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F. L. Washburn; First Vice-President, E. D. Ball; Second Vice-President, R. II. 
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Ball; Tliird Vice-President, W. J. Schoene; Fourth Vice-President, T. J. Headlee; 
Secretary,. A. F. Burgess. 

Thirtieth Annual Meeting, Pittsburgh, Pa., Dec. 31, 1917- Jan. 2, 1918. Presi- 
dent, R,. A. Cooley; First Vice-President, W. E. Hinds; Second Vice-President, A. W. 
Morrill; T hird Vice-President, G. M. Bentley; Fourth Vice-President, B. N. Gates; 
Secretary, A. F. Burgess. 
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Proceedings of the Thirtieth Annual Meeting of the 
American Association of Economic Entomologists 


The thirtieth annual meeting of the American Association of 
Economic Entomologists was held in Assembly Hall, Carnegie Aluseum, 
Pittsburgh, Pa., December 31, 1917, to January 2, 1918, inclusive. 

The first session was held at 10.00 a. m., December 31, when the 
annual reports were submitted and the address of the President was 
given. 

The meeting of the Section on Apiculture was held at 8.00 p. m., 
December 31. 

The meeting of the Section on Horticultural lns[)ection was held at 
1.30 p. m. and at 8.00 p. m., January 1. at Carnegie Museum. 

The business proceedings of the Association are given as Part I 
of this report and the addresses, papers and discussion appear as Part 

IT. 

The proceedings of the sections wore prepared liy the sectional 
secretaries and are published as a part of this report. 


PART I BUSINESS PROCEEDINGS 

The meeting ^vas called to order by President IL Uooley at 
10.00 a, m,, Alonday, December 31, 1917. Aland 100 members and 


visitors attended the sessions. 
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PitEisiDENT U. A. Cooley: You will plea^^c come to order. The 
first l:iusht(‘ss on the program is the report of the Secretary. 


REPORT OF THE SECRETARY 

The total membersldp of the .As.socisition at the time of the last annual meeting 
was 4fifi, divided as follows: active I -14, associate 282, and foreign 50. At that meet- 
ing one associate member resigned and twelve were transferred to active membership. 
During the year one active and thirteen associate members have been dropped from 
the rolls, and two a8.sociate members have died. 

The present membership totals 501, di’^dded as follow.s: active 145, aa.sociate 300, 
and foreign 50. The net gain for the year has been 35 incinlicrs. 

On February 24, 1917, Mr, Francis W’indle died at his home at \Vest Chester, Pa. 
lie had been a member of the Association for a numlier of years, had attended several 
of the meetinga, and ivas greatly interested in entomology and natural history in all 
its branches. 

In Xovemher, 1910, Mr. E, B. Reed, an associate member, died at Victoria, British 
Columbia. Mr, Reed had been for many years a member of thi.s Association and was 
highly respected by all who knew' him, 
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The Pacific Slope Branch of the Association held its annual meeting at Stanford 
University, California, April 5 and G, 1917, 37 mcinbcrs and visitors being jiroscnt. 
.Tha meeting was very successful and the proceediTigs were published in full in the 
June number of the Journal ov Economic Entomoh)gy, 

In the last annual report the Secretary staleil that the condition of the finances of 
the Association was such that tlie ]iublic;.ition of the Index of Ainoficaii Kconoinio 
Entomology could lie undertaken if a reasonable nuinlxM' of advance subscriptions 
could be secured. At that iiieetiiig it was voted that (he puhlicatioii of the Index be 
placed in the hands of the editorial board of the Journal or Economic Entomology. 

Owing to the rapid increase in the cost of publishing, it was dremetl wise for the 
board to fix the subscription at a rate which w'ould enable the work to be ])ublislicd 
without involving the Association financially. It was therefore deciiled tliat the 
Ii'dex he furnished to members of the Association, who subscrilicd before .Viu'il 10, 
at the rate of $4.00 a copy, and that after that time the price would be fi.xcd at $ 0,00 
a copy for domestic subscriptions and $5.50 for subscriptions forwarded to foreign 
countries. The advanced subscriptions received were sufficient to jiay a portion of 
the cost of publication, but' it was necessary to transfer $500. (X) from tlie treasury of 
the .Association at the time the book was printed in order to pay cash for tlie ])ubiica- 
tion.' The financLal statement shows that $200.00 of the amount borrowed has been 
returned to the Association treasury and a balance of $15.51 remains to the credit, 
of the Index fund. Future sales should make it possible to pay back the $300.00 
outstanding, and in time a small surplus may be accumulated to meet jiart of the 
expense of publishing a later volume, should the Association decide to continue this 
work. 

The Journal of Economic Entomology 

The Journal has had a reasonably successful year, altliuugh the iiicrea.^ed cost of 
everything which goes to make up a publication has materially reduced tlic balance 
ox er that which vms reported last year. 

During 1917, the six issues have embraced 572 pages, which is api)roximately the 
same as the number published the year before. 

The number of subscriptions have not changed materially from those received in 
1916, but many of the collections hax'e been very sloxv, this being particularly true on 
foreign orders. 

The advertising in the Journal is gradually decreasing. — hiuice tlie income from 
this source is not large at the. present time. 

Unless the number of subscriptions i.s verx' materially increased during the coming 
year, or the number of printed jiages rediu'ed, it will be neeessary to increase the 
price of the publication if it is to lie self-supporting. 

In -xfiew of the fact that a considerable nuinlicr of pa])er.s are published eacli year 
in the Journal which are contributed liy non-members of the Association, and that 
it is necessary, in some cases, to hold articles submitted by members for several 
months before they can be published, it is suggested that during the present emerg- 
ency it might be well to pubHsh only such papers as are presented by members. 


Association Statement 

Balance in Treasury, December 20, 1916 $777 . 75 

By amount received froni dues, 1917 iOS 50 

^y amount received from interest in Melrose Savings Bank ... 6.10 

By amount received from interest in Malden National Bank . . 9.87 

To stenographic report 1916 meeting $60.00 

Buttons, 1916 meeting 10,50 

Postage 52.20 
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Printing programs, etc $45.85 

Telegraph and express ,56 

Miscellaneous supplies 1.08 

Transfer cases 5,60 

Drawing seal 10.00 

Pacific Slope Branch 9.80 

Committee on Entomological Investigations 22.76 

Transfer to Index Fund 300 . 00 

One $100 4% Liberty Bond 100.00 

Clerical work, Secretary’s office 35.00 

One-half salary of Secretary 50.00 


$703.35 

• Balance, December 7, 1917 588.87 


$1,292.22 $1,292.22 

Balance deposited as follows: 

Melrose Savings Bank $157.42 

Malden National Bank. 431.45 

Journal Statement 

Balance in Treasury, December 21, 1916 1646.87 

By amount received for subscriptions, advertising, etc., 1917 . . 2,187 .97 

To stamps and stamped envelopes $39 . 29 

Express 1.06 

Printing 2,128.83 

Halftones 172,28 

Miscellaneous supplies 14.00 

Insurance on Journals in stock 18,75 

Clerical work, Editor’s office 70,00 

Clerical work, Secretary’s office 60.00 

Salary, Editor 100.00 

One-half salary of Secretary 50.00 


$2,654,21 

Balance, December 7, 1917 189.27 


$2,843.48 $2,843.48 

Deposited in Malden National Bank $189.27 
Index Statement 

By amount received from sale of Index $928.50 

By amount transferred from Association Trej^ury 300.00 

To postage and express $20 . 48 

Printing circulars 7.25 

Printing Index 1 , 105 . 06 

Clerical work and proof reading 57.20 

Insurance on stock on hand 17.00 


$1,212.99 

Balance, December 7, 1917 15.51 


$1,228.50 $1,228.50 

Deposited in Mt^jlen National Bank $15 . 51 
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Summary 


Balance on Index Account $15.51, 

Balance on Journal accxjunt ISO . 27 

Balance on Association account 588.87 

One 4% Liberty Bond 100.00 


$893.65 

Deposited in Melrose Savings Bank 8157.42 
Deposited in Malden National Bank 636,23 

Respectfully submitted, 

A. F. Burgess, Secretary. 


On motion, the report was accepted and the financial part referred 
to the auditing committee. 

President R. A. Cooley: The next item on the program is the 
report of the executive committee. This committee has not held a 
meeting during the year, and there is therefore no business of impor- 
tance to report. T will now call for the report of the employment 
bureau, which will be read by the secretary. 

REPORT OF ENTOMOLOG1ST.S' EMPLOYMENT BUREAU FOR 1917 

December 26, 1917. 

The Entomologists’ Employment Bureau seeks to interest and help in the most 
impartial and impersonal manner possible both employers and employees in the field 
of entomology. The policy of the Bureau under the present administration is simply 
to bring together candidates seeking positions in various phases of entomological 
work and those employers who are responsible for the recommendations or appoint- 
ments to such positions. When infonnation concerning a pos.sil)lR position coiiie.3 to 
the attention of the Bureau, it has been the practice to furnish to the employer a 
list of several naine.s of such men as appear from their enrollment blanks to be best 
fitted for the position in (question and possilily available for the appointment. An 
a.bstract of the principle points given on the enrollment blank with the names of 
parties to whom the candidate refers for additional information is furnished the 
employer for each name. It is e.xpccted that, tlic employer should then select and 
fiominunicate with such candidates as he desires to investigate further. Notice is 
also sent to each candidate whose name iias been thus used, advising him to get into 
coiiimuiiication with the employer and learn full details regarding the position and 
present complete and up-to-date information regarding hi.s own fiunlifications for 
appointment. 

During the calender year 1917, 12 new names have been enrolled in the Bureau. 
Seven former members ha ve re-inrolled during the year. Six otlier men have received 
the total of 10 references ollered by the Bureau for tlie enrollment fee of S2. These 
men have been notified but as yet we have received no reply from them. The total 
number of the roll at present is 05. 

Information has come to the Bureau regarding 24 openings, and among these 4 
•men suggested by the Bureau have been definitely placed with several more from 
which we have not yet heard because of neglect on the part of the candidate, no 
doubt, and of recent notifications. Two hundred and eleven names have been 
suggested to these possible employers for their further con.sideration and selection 
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of such candidates as seem to be l>est fitted for the particular work desired. Nearly 
500 letters have been sent out during the year. 

Financial statement of the Bureau is presented herewith; 


Dr, 

Cash on hand January 1, 1017 $57.55 

To 19 enrollment fees at $2 38.00 


Total receipts $95 . 55 

Cr. 

February 9, 400 blank forms and printed (voucher 1) SI .96 

May I, Stenographic work (voucher 2) 15.00 

December 26, to 425 envelopes (voucher 3.) 2.25 

December 26, to stamps (voucher i) 9.24 

December 26, Stenographic work (voucher 5) 20.00 


Total 48.45 


Balance on hand December 26, 1917 


$47.10 

W, E, Hinds, In Charge. 


On motion, the report was accepted and the financial part referred 
to the auditing; coniiiiittee. 

President R, A, Ooolev: 1 will now call for the report of the 
committee on nomenclature. 

Secretary A. F. Burgess: Prof. Herbert Osborn, chairman of 
the committee, wished ]ne to stale that it was impossible for him to 
be present at this session on account of another engagement. He 
asked me to say that no names had been submitted to the committee 
for consideration during the past year, and that the committee had 
no formal report to make. 

President R. A. Cooley: The next on the program is the report of 
the committee on entomological investigations. 

Secretary A. F. Burgess: No report has been received from this 
committee other than the one that was mimeographed and sent to all the 
members of the Association early in D(R*ombcr. I infer that the com- 
mittee feels that this was the only report that it was necessary to make. 

By vote of the Association, the report was adopted. 

President R. A. Cooley: I will now call for the report of the 
committee on entomological work at the U. !$. National Alusoum. 


REPORT OF COMMITTEE OX XATIONAL MUSEUM 

This committee appointed at our last annual meeting has been active the past 
year studying conditions in the U, S. National Museum for tlie purpose of offering 
means for promoting and iirovaling for adequate development of the insect, collec-.' 
tions. Data on the existing conditions liave been obtained with a view to determining 
practical means of assistance and cooperation which could be supported by this Asso- 
ciation, as a whole or as individuals, in the development of the entomological work. 
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This committee therefore offer the following suggestions. 

1. It is evident that the space allotted to the Dis ision of Insects is insufficient for 
the proper handling of the great mass of material received for study and determina- 
tio*n. The present crowded conditions materially decreases the efficiency of the staff. 

2. The present staff is insufficient to handle the material received for determination 
and to remedy this difficulty the Division of Insects should be allotted much larger 
funds, not only for the enlargement of the staff of systematic workers but also for the 
purpose of purchasing valuable collections when they are obtainable only by purchase. 

3. Entomologists studying certain groups are urged to furnish the Xatioiial Mu- 
seum with types or cotypes of species described by them as well as duplicate re]>re- 
sentatives of groups being worked up, and to cooi^crate with the Museum authorities 
in every possible way, thus enabling our National Museum to he truly national in 
scope and representative of the American conlinent. 

4. Most of our serious introduced insect jjests were no! recogiii/.ed until after tliey 
had become well established. The great importance of being able to obtain immedi- 
ate determinations of unknown insects discovered in this country is evident to every 
entomologist who has followed the co\irse of introduced speciesn e therefore believe 
that this institution should have a collection not only thoroughly represent at ivc of 
American insects, but an almost ef|Ually complete series of exotic species, particularly 
of the palearctic fauna, since commercial activities mean numerous ititro(liiction.s from 
other countries, and among these, as exi')erienee has show n in the })ast, there are bound 
to be sonic very destructive pests. 

o. e suggest that our members fuiiploy every opportunity to impress [)ersons in 
authority with the fact that the development of economic entomology in tins country 
makes it imperative that the systematic ivork upon insects be developed to a corres- 
ponding degree, since correct identification is a fundamental to satisfactory control 
and to urge support for the Division of Insects of the Lb S. National Museum. Al- 
though present war conditions make it difficult to secure increased funds, your com- 
mittee feels that now', more than e\'er before, greater support shotild be given. Since 
the value of this work as a coordinate part of economic entoniology is vital and since 
insect control is so essential in the great movement for increased food production, this 
expansion is of utmost importance. 

Respectfully submitted, 

John J. Davis, 

R, L, Wetistek, 
Herkkkt Osborn, 

K. D. Ball, 

E. P. Felt, 

Conwntiee. 

By vote of the Association, the report was accepted and the rec- 
ommendations adopted. 

Presideni R. a. Cooley: I will now appoint the commit lees. 
Committee on Auditing: T. J. Headlee, A. G. Ruggles. 

Committee on Resolutions: E. D. Ball, W. C. O’Kanc, F. C. Bishopp. 
Committee on Nominations: Herbert Osborn. W. A. Morrill, . J. 
^choene. 

President R. A. Cooley; Is there any new business? 

Mr. j. G. Sanders: 1 would like to present a proposed amendment 
to the constitution relative to membership. The draft which I have 
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here provides for replacing the classes of active and associate member- 
ship with three classes, namely; honorary fellows, fellows and members. 
As this matter must be referred to a committee for consideration. I 
would like to present it at this time so that the committee can be 
appointed and bring in their rocominendations in order that action 
may be taken at the next annual meeting. I move that a committee 
of three be appointed for this purpose. 

By a vote of the Association the President was instructed to appoint 
the committee. 

President H. A. Cooley: If there is no further business, the 
President’s address will now be given. I notice that one of our oldest 
past Presidents is present at tiie meeting, and I will therefore ask 
Dr. S. A. Forbes to preside. 

Mr. S. A. Forres: Wa will now have the annual address of the 
President. 

At the conclusion of the address, Dr. Forbes stated that the dis- 
cussion would be deferred until the afternoon session. 

At the close of tno session the following committee was appointed 
to consider the proposed amendment to the constitution: E. P. Felt, 
W. C. O’ Kane, and J. 0. Sanders. 

At the afternoon session, i\Ir. Herbert Osborn stated that a matter 
had come up before S(^ction F of the American Association concerning 
the bibliography of entomology, Tire following resolution had been 
offered in that section which he presented to the Association for con- 
sideration and action; 

Resobed, That in the opinion of the American Association of Economic Entomol- 
ogists, it is important that any plans form\ilatcd or encouraged by the American 
Association for the Advancement of Science looking toward the organization and 
advancement of national or international bibliographic projects, the existing interna- 
tionan)ibhograpluc undertaking for zoology, tlie Concilium Bililiographicum, Zurich, 
S\sutzerland, long appruvod by the American Association and in part supported by 
numerous 'grants from its funds, Ije kept dehnilely in mind and included in any plans 
for bibliographic work. 

By vote of the Association the resolution was approved. 

At the session held Tuesday morning, it tvas voted that the committee 
on resolutions be instructed to prepare an appropriate resolution 
relative to the attitude of this Association and the availal)ility of its 
members for war service. It was voted that a committee of three be 
appointed by the President to bring these resolutions to the attention 
of the federal authorities. At the close of the session, the President 
appointed the following committee; S. A. For])cs, E, P. Felt,, and 
W. C. O’Kane. 

At the final session, Wednesday afternoon, January 2, the closing 
business of the Association was transacted. 
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President R. A. Cooley: 1 will now call for th(? report of the 
committee on auditing. 

REPORT OF THE AUDITING COMMITTEE 

We the undersigned, your committee on audit, hereby certify that we have 
examined the bills and accounts of your secretary covering income and expenditures 
from the Association, the Journ'al and from the Index— also the accounts of the 
Employment Bureau— and that we believe the same to be (correct. 

Signed Thomas J. Headlee, 

A. G. Rlt.gles, 

Co^mnittee. 

By vote of the Association, the report was accepted and adopted. 

President R. A. Cooley: I will call next for the report of the 
coiumittee on resolutions, 

Mr. E. D. Ball: The resolution relative to war service was drafted 
by the committee with the assistance of i\Ir. Herbert Osborn and Hr. 
E, P. Felt. 


REPORT OF THE COMMITTEE ON REvSOLUTIONS 

We the meinbera of the American Association of Economic Entomologists, wish 
o express by this resolulion our deep desire to be of every possible service to the 
lation in the war. W-hatever duly may fall to us we shall consider it an honor and a 
irivilegc to perform. 

We are deeply conscious of the complex problems and difficulties (hat have fallen 
•0 those on whom the direction of tlie war must rest; and we wish furl her to express 
mr appreciation of the extraordinary achievement already won in mastering these 
lifficuitics and in solving these problems. 

As a loyal body of American citizens we arc eager to assist in meeting such special 
moblems as onr technical knowledge and training may help to solve. It is our hope, 
therefore, to offer in fullest degree the technical services of our individual members, 
rhia we feel to be of great moment becau.se of tlic vital bearing of exi)ert entonjological 
knowledge on certain serious phase.s of camp sanitation, especially in the prevention 
of the insect-borne diseases, including typhus and cholera, that have exacted severe 
toll in all wars, including the pre.sent struggle, and in the conservation of perishable 
supplies belonging to the arm}'. 

For this service it is our privilege to offer a body of men who have had a practical, 
definite and thorough training, that should render especially valuable their efforts as 
members of onr national army — a training fully equal, we believe, to that of the 
corps of entomologists who are now rendering identical and signal service in the 
armies of our allies. 

It is not our thought to propose bj* tliis resolution a specific classification or other 
plan of that nature; but rather to express our earnest wish to be of tlic utmost help, 
and to offer at this time a service which we believe and trust should be of genuine 
■and special value. 

Resolved, That the thanks of the Association be extended to the Carnegie Institute 
of Technology for the use of its buildings and apparatus and for the freedom of the 
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Museum atid its valuable collections and especially to Dr. \V. J. Holland for the 
many personal courtesies extended to the visiting entomologists. 

E. D. Bai.l, 

W.C. O'Kane, 

F. C, Bishopp, 

Committee, 


By vote of the Association, the report was accepted and the recom- 
mendations adopted. 

President R. A. Cooley: We will next listen to the report of the 
committee on membership. 


REPORT OF COMMITTEE ON MEMBERSHIP 


Your committee begs leave to report an increasing number of applications for 
associate ineiuliership in our association. Most careful consideration has been given 
to our recommendation for elevation of associate members to active rank, keeping in 
mind the value and extent of llieir economic entojiiological activities without being 
too greatly iiinuericed by publi(‘ations. Many associate members are so situated 
that facilities for personal publication arc limited. 

The commit lee recommends the elevation to active rank of the following associate 
members: 


George G. Ainslie, Knoxville, Tenn. 
George G. Becker, Fayetteville, Ark. 
Donald J. GafTrey, Hagerstown, Md. 

B. R. Goad, Tallulah, La. 

E. N. Cory, College Park, Md. 

C. W. Creel, Forest Grove, Ore. 

Norman Criddle, Treesbank, Manitol:)a, 

S. S. Crossman, Melro.se Highlands, Mass. 
W. P. Flint, Springfield, 111. 

M. M. High, Brownsville, Tex. 

T. E. Holloway, Audubon Pk., La. 

11. B. liungerford, Lawrence, Kans. 


J. Ti. King, Harrisburg, Pa. 

H. 0. Marsh, Rocky Ford, Colo. 

Roi)ert Matheson, Tthaca, N. Y. 

W. K. McConnell, Carlisle, Pa. 

Z. P. Metcalf, W. Raleigh, N. C. 

\Vm. Moore, St. Anthony Park, Minn. 
G. E. Sanders, Annapolis Royal, N. 8. 
T. K. Snyder, Bureau of Entomology, 
^^'ashington, D. C. 

J. D. Tot hill, Fredericton, New Bruns- 
wick. 

T. D. Urbahns, Martinez, Cal. 


The following are recommended for associate membership: 


Ransom P. Allaiiiau, Bedford, Pa. 

R. H, Allen, Boston, Mass. 

George Felix Arnold, Starkvilic, Miss. 
Eric William Atkins, Station A, Ames, 
Iowa . 

Floyd F. Boridy, Tallulah, La. 

W. H. Brittain, Truro, Nova Scotia. 

Dr. A. E, Cameron, Entomological 
Branch, Ottawa, Canada. 

Wm. B. Cartwright, Knoxville, Teim. 

T. P. Cassidy, Tallulah, La. 

Stewart C. Chandler, Carbondale, 111. 

L. 11. Day, Hollister, Cal. 

Dwight ]\T. DeLong, Columbus, O. 

Mack G. Dyess, Tallulah, La. 


J. E. Eckert, Raleigh, N. C. 

G. F. Ferris, Stanford University, Cal. 
Anson L. Ford, Vvellingtoii, Kan. 
Harold M. Fort, 201 College Ave. 
Columbia, Mo, 

Stanley B. Freeborn, Univ. of Calif. 
Berkeley, Cal. 

Stuart \V. Frost, 119 Grove St., Tarry- 
town. N. Y. 

Gwynn L, Garrison, Tallulah, La. 
Samuel A. Graham, St. Anthony Park. 
Minn. 

Geo. P. Gray, Univ. of Calif., Berkeley. 
Cal. 

L. C. Griffith, Ithaca, N. Y. 
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Thomas L. Guyton, Ohio Agr. Exp. Sta., 
Wooster, 0. 

M. C. Hall, Detroit, Mich. 

J. ic. Hamlin, El Paso, Texas, 

H, J. Herman, Falls City, Neb. 

Albert Hartzell, Ames, Iowa. 

F. B. Herbert, Los Gatos, Cal. 

W. W. Henderson, Agr. Exp. Sta., Logan, 
Utah. 

Chris M, Hunt, Gainesville, Fla, 

H. G. Ingerson, Bur. of Ent., Washing- 
ton, D. C. 

Edward Roger Jones, University Sta,, 
Baton Rouge, La. 

Josef N. Knull, Hummels town, Pa. 
Merton C. Lane, Forest Grove, Ore, 
James M. Langston, Forest Grove, Ore. 
Horace Wilton Lee, Tallulah, La. 

George Walter Lmster, Tallulah, I>a, 
George Maheux, Dept. Agriculture, 
Quebec, Canada. 

E. J. Newcomer, Portland, Ore. 
Raymond C. Osburn, Columbus, Ohio. 
Wallace Park, Ames, Iowa. 

J, J. Fillsbury, Providence, R. 1. 

James K. Primm, Oak Lane, Pa. 

George H. Rea, Harrisburg, Pa. 

Chas. A. Reese, Charleston, W. Va. 
William A, Ross, Vineland Sta., Ontario. 
C. L. Sams, Raleigh, N. C. 


E. M. Schalck, R. F. D. 0, Rockford, 111. 
Hem}' H. P. Severin, Univ. of Calif., 

Berkeley, Cal. 

Chas, E. Smith, Muscatine, Iowa. 

Harris Pearson Smith, Tallulali, La. 
Marion R, Smith, Washington, D. C. 

C. F. Stahl, Spreckels, Cal. 

Jacob R, Stear, 439 N. Market St., 
Wooster, Ohio. 

Louis A. Stearns, Alma, Mich. 

Charles F. Stiles, State University, 
Lexington, Ky. 

A. L. Strand, 319 S. Black Ave., Boze- 
man, Mont. 

Knowles Clark Sullivan, Columbia, Mo. 
M. C. Tanquary, Manhattan, Kan. 

F. M. Trimble, Primes, Pa. 

E. S. Tucker, Baton Rouge, La. 

R. K. Vickery, Saratoga, Cal. 

Stuart Cunningham Vinal, Amherst, 
Mass. 

Francis M. Wadley, Wichita, Kan. 

E. V. Walter, Ames, Iowa. 

C. A. V'eigcl, Columbus, 0. 

R. V , Wells, Bozeman, Mont. 

Webb R. Williams, Tallulah, La. 

H. E. Woodworth, 2237 Carlton St., 
Berkeley, Cal 

Martin Tranthan Young, Tallulah, La. 


It is recommended that the resignations of R. J, Kewlev, H. A, Preston, C. W. 
Loveland and W. R. Thompson, be accepted. 

It is recommended that the Secretary .send one more notification to members in 
arrears informing them that failure to immediately meet their obligations to the 
Association will result in erasure of (heir name.s from our membership list. 
Respectfully submitted, 

J. G. Sanders, Chairman, 

J, J. Davis, 

W, E. Britton, 

Committee. 


By vote of the Association, the report was adopted. 

President R. A. Cooley: The next report will be by the committee 
on index to economic entomology. 

REPORT OF THE COMMITTEE ON THE PFBLICATION OF THE INDEX 
OF AMERICAN ECONOMIC ENTOMOLOGY 

Action at the last annual meeting authorized the Editorial Board of the. Journal 
OP Economic Entomology to publish the Index of American Economic Entomol- 
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ogY; 1905-1914, by Dr. Nathan Banks, and fix the cost of the volume, the attend- 
ant expenses being estimated at 81,300 for an edition of 1,000 copies. 

11 was hoped to issue the index by April 1, but delays almost inevitable in a tech- 
nical volume of this size, and the difficulty on the part of the printer in handling the 
work, prevented sending out copies till May 20 and on the twenty-second the index 
had been mailed to all advance subscribers. 

The total cost of an edition of 1,000 copies, including the binding of 300 (the 
remainder to be held unbound till needed), was 81,212,99. The advance subscription 
Tate, limited to members and to be accompanied by a remittance prior to April 10, 
was fixed at 84.00 and after that the price was advanced to S5.00 for domestic 
and 85.50 for foreign subscriptions. There were Kil copies sold to advance sub- 
scribers and 58 additional to others prior to December 7, the date the books closed. 
The receipts from sales amounted to $928.50, leaving a balance against the ’work of 
8284.49. Since then nine other copies have been sold and these accounts are still 
outstanding. The indebtedness of S2S4.49 ’wiil be more than covered within a year or 
two, it is expected, by sales of stock on hand. 

The index was not issued until so late in tlie year that it did not seem advisable 
to take any active steps toward securing the compilation of subsequent literatvire, 
especially as it would probably include at least three years and might perhaps be 
extended to cover a five-year period. The consensus of opinion among the committee 
favors the five-year period, though it Is possible that after that time it may be feasible 
to issue the index annually and then combine it into a general index covering thrcc- 
or five-year periods. The compilalion <jf siilisequcnt issues can probably be arranged 
with the Bureau of Dntomology and it would certainly seem that that organization 
w^as better suited than any other to \mderr:ike such work because of the imperative 
need of the best library facilities. 

It is recommended that the committee on the index of American econojnic entomol- 
ogy be continued and authorized to arrange for the indexing (jf the literature from 
1915 to 1919 with a view to its publication later l^y the Association. 

Respectfullv submitted, 

E. P. Felt, 

\V, C. O’Kane, 

W. E. Britton, 

A. F. Burgess, 

W. E. Hinds, 

Commiltee. 


It was voted that the report be accepted and placed on file. 

Mr. T. J. Headlee: I think a good piece of w^ork like this ought 
to have its bit of praise, and I want the committee to understand 
that the index is sincerely appreciated. I have used it constantly 
since it came out and have found it to be of great service. 

President K. A. Cooley: Is the advisory committee ready to 
report nominations for Journal offices? 

Secretary A. F. Burgess ; As far as I have been able to determine, 
only two members of the advisory board are present at this meeting,— 
Prof. Kellogg, who has left town, and Dr. Howard. No report has 
been filed and I presume no action has been taken. The Editor. 
Associate Editor and Business Manager of the Journal must be 
elected at this time, as the terms of the present officers expire. Under 
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the circumstances, I presume this could be done by a nomination from 
the floor. 

Mb. Herbert Osborn: I move that the present oflicers be 
reelected to fill these positions. 

The motion was seconded and carried. 

President R. A. Cooley: The report of the committee on nomina- 
tions is now in order. 


REPOPT OF COMMITTEE ON NOMINATIONS 


Your (committee on nominations begs leave to place in nomination the following 
names for the offices stated: 

For President; Dr. E. D. Ball, Madison, tVis.; 

For First Vice-President: Prof. W. C. O'Kanc, Durham, N. H.; 

For Second Vice-President (Pacific Slope Branch): Prof. G, P. Weldon, Sacramento, 
Cal; 

For Third Vice-President (Horticultural Inspection Se(‘tion): Mr. E. C. Cotton. 
Columbus, Ohio; 

For Fourth Vice-President (Apicultural Section): Prof. Franklin Sherman, Jr., 
Raleigh, N. C.; 

For Secretary; Mr. A. F, Bui'gess, hlelrose Highlands, Mass.; 

For Member of Committee on Nomen(‘latiire; Dr. Ph M. Patch, Orono, Me.; 

For Member of Committee on Membership: Dr. T. J, Ileadlec, New Brunswick, 
N.J.; 

For Member of Committee on Entomological Investigation: Prof, G. A. Dean, 
Manhattan, Kan.; 

For Members of Council A, A. A. S.: Prof. H. A. Gossard, Wooster, Ohio: 

Prof. R. A. Cooley, Bozeman, IMont.; 

For Advisory Committee of Journal of Economic Entomology: Prof, P. J. Parrott; 

Prof. V. L. Kellogg. 

Respectfully submitted, 


Herbert Osborn, 
A. W. Morrill, 

W. J. SCHOKN'E, 


Commiike. 


Mr. E. P. Kelt: I move that the report be adopted and that the 
Secretary be directed to cast the ballot for the nominees. Carried. 

President R. A. Cooley: I will therefore declare the iiieinbers 
whose names have been read duly elected as olficers for the ensuing 
year. Is there any miscellaneous business'^ 

Secretary A. F. Burgess: I have not heard any recommendation 
by the membership committee or any other committees in connection 
with the boys who are members of this Association who have gone 
to the war. A considerable number are in the rnited States army 
and navy, and we have several members who are soldiers in the 
allied armies. I would move that the dues of officers or enlisted 
men, members of this Association in the Vnited States or allied 
armies or navies, be remitted until the close of the war. Carried. 
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^Ir. S. J. Hen ter: I would like to move that the Secretary be 
instructed to prepare an honor roll containing the names of our mem- 
bers who are in various lines of inilitarv' service. Carried. 

Secret.^ky a. F. Burgess: The balance of funds in the hands of 
the Journal is considerably less than last year. This is largely 
due to increase in price of everything going into the make-up of the 
publication. If we continue to publish as much material next year 
as we have published this y(^ar and get no more subscribers, we will 
have a very small balance to the credit of the Journal fund, if any, 
at the end of the year. The election of new members, in many cases, 
does not favorably affect the finances of the Journal. If 60 new mem- 
bers are elected and 40 of them have previously taken the Journal, 
the income of the Journal for the GO members is $10 less than it 
would be from income of the 40 non-inembeis. The reason for this 
is that a non-member pays $2.50 a year to the Journal, while a 
memlier pays $2.50 a year, but $1.00 of this amount goes to the 
Association fund. 1 am not opposed to the election of new members. 
I thoroughly believe in it, l)ut we should understand that a large increase 
in membership doe.s not necessarily mean a corresponding increase in 
the financial resources of the Journal. At present, the receipts of 
the Association are about $500 a year and the expenditures approx- 
imately $300, This leavers a balance of about $200. T think it 
might be wise, under conditions as they exist at present, to permit a 
transfer, if necessary, of a reasonable amount of money from the 
Association to the Journal fund during the coming year. I hope 
the receipts will be sufficient to meet all expenses, but as we wish to 
pay cash for everything, action along this line would seem desirable. 

It was voted that the Secretary 1)0 authorized to transfer, if neces- 
sary, not to exceed $200 from the Association fund to the Journal 
fund during the ])reseiit ealendur year. 

Mr. E. ?. Felt: T would like to bring up some points concerning 
this matter as they affect the Editor, who is supposed to bear the 
burden if manuscript is carried a month or a year longer than the 
writer thinks it ought to be. As matters now stand, either the J ourn al 
board must determine how much shall he printed or secure an ex- 
pression of opinion from the Association. It is not one of the principal 
pleasures of the Editor to decline manuscripts, but during the past 
year it has been necessary to refuse what would make nearly 100 
pages of printed matter, and there are still a few manuscripts which 
have not been published. The policy has been for the proceedings of 
the Association to take precedence over everything else. Conse- 
quently, few papers can appear until June or later. In the June issue 
I outlined in part what seemed a fairly logical basis to follow imdor 
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present conditions. If we restrict ourselves prctt>’ kirgioly to new 
matter, we can handle the most important papm's, except unusually 
long communications. Papers, it seems to me, fall into t^\ () class's,— 
lengthy and detailed reports which should be published as bulletins, and 
shorter papers which are important and cannot b(‘ handh'd readily 
by agricultural experiment stations or other agencif's. 

Me. E. D. Ball: I think wc often take a good piece of work and 
do not realize the benefit we derive from it. If tlnnc is a little error 
we do not forget to mention it, Init we forget to nuaition tin' good 
things. 1 feel a very keen satisfaction and I hav(' in'V('r heard nny 
other expression in regard to the management of tlio Jovenal and also 
of the Index of Economic Entomology. We are proud of them and 
I think our Editor outlined a very definite and logical policy in his 
editorial, — one that is eminently just, and I move that wc agn'e 
with the sentiments which he has expressed and facilitate its a(*eom- 
plishment. 

Mr. W. J, Schoene: I would not like to see the Journal increase 
in size. I think Dr. FelEs inetliod of handling the matter is very 
logical. I have had a little experience as an editor ami I have found 
that workers sometimes are inclined to publish experiments rather 
than results. We want results rather than the details of the work. 

Mr. T. J. IIeadlee: I agree with Dr. Felt's statements. T feel 
that the membership might help the Editor a great deal if it thoroughly 
understood or appreciated his position. My personal feeling is that 
the long article should be “tabooed," and that members ought not to 
send long articles to the Journal. If it were not for the pro])ablo 
“ pinch " that is ahead of us, T would be very much in favor of increasing 
the size of the Journal, but under present conditions I would not 
suggest anything of the kind. 

Mr. E. P. Felt: I would like to ask if it is desired to keep the 
Journal at approximately the same size during the coming year. 

This was agreed to and the motion made l)y iMr. Ball was carried. 

President R. A. (A)oley: We will now taki? up the fixing of time 
and place of the next mooting. 

Secretary A. F. Burgess: Professor Gossard, one of our repre- 
sentatives on the counsel of the American Association, has been 
obliged to leave early, but w ished me to say that it had been decided 
by the council to settle the time and ])lace of holding tfio next meeting 
or to dispense with the meeting if conditions made it necessary. Re 
recommended that this matter be loft with the executive committee 
of this Association. 

It was voted that the matter be referred to the executive committee. 

Mr. E. D. Ball : I move that the executive committee be instructed 
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to transact the necessary business of the Association during any interim 
that may exist before another meeting. Carried. 

AIr. T. J. Headlee: The Ecological Society of America has 
appointed a committee to work out and define, if possible, the in- 
terrelationship of this Association and the Ecological Society, because 
they seem to believe that they could be of considerable aid to the 
economic entomologist. I have been asked to present this matter and 
suggest that a special committee be appointed to cooperate with the 
committee appointed by the Ecological Society. 

By vote of the Association, the President was instructed to appoint 
this committee. 

President K. A. Cooley: I wish to announce that I have com- 
municated with Dr. Forbes by telegraph, and he has accepted the 
chairmanship of the special committee to which he was appointed. 
I wish to express my personal appreciation of the hearty and en- 
thusiastic work of the committeos and the thorough cooperation of all 
the members in making the program a success. 

Adjournment. 


PART II^PAPERS AND DISCUSSIONS 

THE PRESIDENT’S ADDRESS 

ECONOMIC ENTOMOLOGY IN THE SERVICE OF THE 
NATION 

By R, A. Cooley, Bozeman, Montana 

As we come together at this time on the occasion of the Thirtieth 
Annual Alecting of the American Association of Economic Entomol- 
ogists two things arc prominent in our minds: first, the fact of the 
great world war, and second, our desire to be of service to the nation. 
I have thought it desirable to review our status and to discuss economic 
entomology in the light of the national emergency, and in doing so I 
hope that what is said may be of interest to our Canadian as well as to 
our American entomologists. Necessarily, conditions in the United 
States will be discussed more particularly, but the underlying truths 
will be of wider application. 

War, while most deploralde, is nevertheless a great teacher of lessons 
and may be a great impulse to progress. The needs of the nation as 
brought prominently to view by war, are but little different from those 
of peace, but they become intensified by the stress of the times and, 
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under the impulse of a national omia’goncy, we may niaki>, in a relatively 
short time, an amount of progress, which otherwise would require many 
years. 

What are the lessons for the economic entomologist and liow may we 
best apply them in this national emergency and also in tlie period 
following the war? Alay I say that in discussing this sul)j('ct at this 
time I feel a considerable sense of responsibility and some misgiving. 
I am conscious that what I shall say may contain much that is old and 
little that is new. It seems perfectly clear, hoAvt'ver, that sucli a dis- 
cussion is desirable and can scarcely fail of being licnehcial, We should 
not overlook the fact that economic entomology, although enjoying a 
rapid growth, is none the less incompletely organized, when the nation 
as a whole is considered. It is desirable that we should be willing, if 
necessary, to throw over any traditions tliat have servi'd their purpose 
and in this grave hour approach new prol)leius in the true spirit of 
science, with open-mindedness. 

In the first place let us review briefly thc' facts which set forth the 
scope and importance of entomological service in the national welfare. 
They fall naturally under two general heads — agricultural entomology 
and medical entomology. 

It is, of course, impossil)le to state with mathematical accuracy the 
amount of damage or loss to plants and animals or to plant and animal 
products through the attacks of insect pests. Without doubt the most 
comprehensive figures that hav(', l:>een given us are those of Mr. C. L. 
Marlatt, in his article in the Yearbook of tlu' Department of Agriculture 
for 1904. The estimated total loss there given is 8795,100,000. ]\[ore 
recent figures by Professor HiuTiek of ( Air noil rniv('rsity in his ' ‘Insects 
of Economic Importance’’ place the loss in 1915 at 81,182,000,000, but 
since the value of agricultural i^roducts has increased so rapidly in 
recent years, and considering the present high prices, we are probably 
safe in placing the annual loss at the present time roughly at 81,400,000, 
000. Writers on this subject quite generally agree that the losses 
amount to at least 10 per cent of the total value of the crops. Thus 
wholly disregarding very large sums which entomologists have taught 
the farmer to save, possibly an additional 5 per cent, we are concerned, 
as a profession, with the saving of some 81,400,000,000 and at a time 
when 10 per cent of America’s agricultural products might be enough 
to turn the balance in the war. It should further be pointed out that 
the losses occasioned by insects are to be deducted from the profits, 
and not from the gross returns, for the cost of producing a damaged 
*crop is practically the same as of an undamaged one, excepting for a 
small extra item for harvesting the larger returns. This 10 ])er cent 
stands as our challenge. The great practical question is, can we by 
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special emergeric}^ efforts materially reduce this waste, or can the 
American people organize to accomplish this end? 

Passing now to medical entomology we are concerned both with 
human life and health and with the economic welfare of our people, 
both of which are vital to the nation, in peace or in war. Dr. W. D, 
Hunter, in his scholarly address on medical entomology at our Cleve- 
land meeting in 1913, summarized this subject for us and pointed out 
that, wholly in addition to the sickness, invalidism and deaths oc- 
casioned by diseases that are carried by insects and the human interest 
attached thereto, the nation suffers an annual economic loss of sonu- 
1357,900,000. Here again the war emphasizes the importance of 
entomological service, and the conditions that obtain when man is 
about his ordinary jmrsuits are magnified many times over when army 
camps are established and when man power in civil life is in need oi 
being conserved. e nun' jilaeo, then, a very high estimate on the 
value of the kiunvlcdge we possess concerning the insects which trans- 
mit diseases, as a factor in winning the war, as applied not only in the 
army but also in cic'il liie. 

Being actually confronted by a serious world shortage of foods ami 
other necessary agricultural products, and with the allied nations 
looking to us to supply very largely what others lack, we tind that th(> 
first and most urgent demand made upon us is in that branch of our 
service which we call extension entomology. Undoubtedly the next 
great forward step in economic entomology will be in this direction. 
In fact the change is already taking place. Some states have lieeii 
making more than casual efforts in extension work and the passage of 
the Smith-Lever Act gave the movement a gn^at impulse and was the 
first organized effort of national scop(' towards this end. Under thi.-^ 
act, one by one, the states have been employing extension specialists 
in entomology. Shicc tlm opening of the war the Bureau of Entomol- 
ogy at Washington has been given a special emergency fund of $145,775 
under the Food Production Act for extension or control work on 
insects. This is especially gratifying since it will do much towards 
saving crops, and is also very likely to be instrumental together with tiic 
Bmith-Lcver Act in bringing about, through the cooperation of federal 
and state authorities, the gradual establishment of a great national 
system through which a very large amount of effective extension work 
may be done. It is to be hoped that, once established, the system will 
be continued after the close of the war. 

This whole movement is just now undergoing a very rapid evolution 
and it is of the greatest importance that while giving special attention 
to tlic present needs of the nation we do not overlook future needs but 
that we lay the foundations for a permanent extension system in onto- 
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mology. It is desirable also that during the pciiod of the war, eco- 
nomic entomologists demonstrate in very practical ways the good that 
they can do for the nation. This will not only aid in winning the war 
but will at the same time furnish the reason for continuing the work. 
Thus the two interests arc identical. As a nation we have not yet 
established the most effective organization of our official work in eco- 
nomic entomology. On the part of the states we ha^-e a greater variety 
of types of organization than is warranted by tlieir iH?eds. This 
applies more especially to the horticultural inspection work where we 
have in different states boards of agriculture, l)oards of horticulture, 
boards of entomology, state entomologists, either connected with the 
experiment station or not -all doing much the same class of service. 
Some states take a very active interest in the enforcement of inspection 
laws, while others show little interest. The United States Department 
of Agriculture has been following consistent and well (‘onceived plans 
in its research work and the work of the Fcdiaul Horticultural Board, 
but as between the two, — the f(‘deral and the state agencies, — there 
has not been the fullest coordination. 

The kind of organization of official entomology in the states has for 
the most part been determined by personalities and the personal wishes 
of those who were present in the state rather than in conformity to a 
nation-wide plan. I do not wish to be understood as advocating an 
effort at this time toward radical and rapid change of organizations 
though we may profit by observing plain principles of efficiency in 
any changes that may come np in the future, and it certainly is true 
that our profession would be belter understood and of greater service 
if our organizations were less confusing to the public, to state officials, 
and even to ourselves. At any rate, now that we have the opportunity 
we will do well in setting up an extension organization to follow well 
formulated plans and to be as uniform as possible. 

For the purpose of securing authentic information regarding the 
status of organized state extension work, especially that under the 
Smith-Lever Act, a questionnaire was addressed to the several states. 
This has elicited information, which is tabulated on page 20. 

An examination of this table shows, and the replies and correspond- 
ence show more fully, a number of interesting and important conclu- 
sions. 

(1) Extension entomology' is not yet generally organized as a sepa- 
rate division, coordinate with teaching and experiment station work. 
Out of 48 states, 12 have organized or are now undergoing organiza- 
,tion, 36 have not organized. A few states, while not organized in the 
sense intended in the questionnaire, are giving careful attention to 
: extension and survey work. Under those states reported as not 
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organized arc included several which have no official entomologist? 
or have their pest control work done by biologists or zoologists. 
States reported as not organized are in many cases doing extension 
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work in the old, informal way, generally on demand from the farmers 

from official agencies of the state. 

(2) With the exception of two states, those states reported as or- 
ganized have extension entomologists. Thus there are reported 11 
states having extension entomologists. Seven states report assist- 
ants to the extension entomologist of one sort or another. 

(3) Of the W states reporting extensi(m entomologists, 7 state that 
the man engaged in this work is a mem])er of the entomology depart- 
ment while in 4 states he is not so connected. 

(4) In all cases where the extension entomologist belongs to the 
extension organization and not to the entomology department lie is 
under the direction of the extension service only. Wliorc he is a 
member of the entomology department he is in all cases jointly 
directed by the head entomologist and the extension service, excepting 

'South CaroYma, m vjhieh state \ve \s \\\\o\ly under the. eutourology 
Idepartment. YY’hen directed by Ijoth there is some variation as to 
ffiis relationship to each. 

(5) Several states did not ansiver the question relative to whether 
the head of entomology is formally recognized or informally consulted 
by the extension service. Of 35 reporting 11 stat(^ that th(' entomolo- 
gist is so recognized, and 24 report that he is not. YMnai not formally 
recognized he is generally informally consulted. 

(6) In 8 states only is a special extension fund reported outside of 
salaries, but several report funds as needed from the extension service. 

(7) Many states report more or less extension work being done by 
other agencies. 

(8) In Georgia all such extension work is done by the horticultural 
department. 

(9) In one state, Oregon, the work in both entomology and plant 
disease is being done by one extension man. 

In the states we have not yet, in most cases, established the most 
effective organizations under the Smith-Lever Act. do b(‘ sure the 
extension organizations in the states are for the most part quite new 
but with the experience we have had already a number of reUal)le 
conclusions affecting entomology appear to be indicated. 

As a step toward a further recognition of (mtomology under this 
act it is very desirable that entomologists themselves fully recognize 
:he importance of this new de\'elopiuent and that a form of organiza- 
tion which provides for the solution of various perplexing questions 
56 outlined, and brought to the attention of the suitable officials in 
the states. Extension entomology urgently needs more than occa- 
aonal or casual attention. Research and experimentation have gone 
ar ahead of extension, and entomologists are in possession of a vast 
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amount of valuable information which the fanner docs not have or 
wliich he imperfectly understands. The result is that losses con> 
tiime which iniglit be prevented and in many instances the farmer does 
not know f'veri that his crops are being injured. Even now under 
eiiiergeney conditions there is a strong tendency to overlook average 
losses and pa}" attention only to conspicuous outbreaks of pests. 
Th(' importance of this work, esjjccinlly in view of the world shortage 
of food, clothing and other necessities, and the prospect for a long 
continued shortage in these staples, can scarcely be over-emphasized. 

The work in the seviTal states under the Smith-Lever Act has led to 
the appoint rrient of a large and rapidly increasing number of county 
agents. This has grcatl}' increased the demands for state work and 
has created an opportunity for definite constructive entomological 
work among the farmers. To carry on such work successfully there 
must first be the right kind of organization. It seems, therefon*, 
that the logical and fea.sib]e first step is to establish extension divisions 
in the entomological dcpartinents connected with the land grant eoL 
lege.s. ^Vhel■e^'er possible there should be extension entomologists 
in each state giving full time to the development of this work, unless 
th(‘ state has an cfTeclive way already inaugurated. 

I do not wish to be understood as minimizing the control work 
that is being do]io in some states by organizations awav from the land 
grant colleges, or under special appropriations by entomologists con- 
nected with such colleges but not articulated with the extension serv- 
ice. Where such work is being done it should bo continued and en- 
couraged, especially during the present emergency, but at the same 
time wc should realize that the Smith-Lever Act recognizes, officially, 
only the land grant colleges in the .scn'eral states and I believe it is 
through ibis new extension organization that an effective nation- 
wide system may be built up. 


In chnmological order the next important step in the development 
of exteiKsion work is that lieing inaugurated at tlie present time Iw 
the Bureau of Entomology under the Food Production Act which was 
approved by the President August 19, 1017. This has already been 
mentioned above. Under this act the Bureau of Entomology has 
organized an Office of Extension Whirk in Entomologv. Project 
agreements between the Bureau and tlie Extension Services of th(‘ 
several states are lieing entered into. These agreements provide for 
the placing of specialists from the Bureau in ih(‘ states who will bi* 
directed cooperatnvh’, These men are under immediate direction 
of the extension services of the states where they ar(^ employed but 
« ^ ais agreed upon lii'tween the state and fcaioral 

on ics. .. pioject to ineroasi? production in a given state or r(‘- 
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gion or to carry out other provisions of the Food Production Act in 
other lines of agricultural work can, in most cases, be definitely planned 
in advance but insect outl)rcaks are often sporadic and always regional 
and the Bureau of Entomology reserves the right to di^tail tbe special- 
ist to another state if a serious outbreak makes this mK-essary. It will 
strengthen tlie work in the various states if when llie emergency has 
passed, the Bureau's specialist be returned to his original station. 

Bather definite plans are, of course, needed on tlu' part of the states 
in order that the fullest use of the Bureau’s specialists may be made. 
A part of the work of the year (‘an in most cases b(‘ laid out in ad- 
vance and clearly it is dosirai'Ie that any stale, for th(' purposes of 
extension work to be done either in cooperation with the Bureau of 
Entomology or independently, should have definite information re- 
garding the relative importance of the various crops grown in th(‘ state 
and regarding also the relative amounts of damage done l>y the 
different pests. Pest survey work is of the greatest importan(‘e in 
this connection. Only with such definite information before the 
entomologist, can th(^ most useful work be undertaken. 

The emergency extension work earriial on Ijy the Bunvan of Ento- 
mology makes it more important than ever that each state should 
have its own extension entomologist. Mr. J. A. Hyslop, who has been 
charged with the direction of the extension office of the Bureau of 
Entomology, emphasizes this point in a recent letter in which he 
suggested that an extension entomologist should l)e appointed in every 
state, and that he should be (lie project leader in all coopimative ento- 
mological extension projects in that state. The great danger at the 
present time appears to V)e that the state will in many cases 1)0 con- 
tent to stop wfith the securing of one of the Bureau's specialists. 
The federal specialist can be much more effective' if lie works in coop- 
eration with the local man who is following a comprehensive plan for 
meeting the state’s needs. 

From every standpoint it is very desiral^k' that th(' extension ento- 
mologist should bo a member of the entomology department of the 
institution and that the head of tiie department have the closest rela- 
lioiiship with the extension director in planning the extension work 
in entomology. The department can do much for the extension 
entomologist and for the state through him, and he in turn can do 
much for the department by keeping it in touch with the needs of the 
state. Teaching, rosivirch and extension may all l)e benefited by 
jreing coordinated through one lu'ud. However, some states have 
already organized with the extension entomologist independent of the 
department of eiitoinologA' in tlie institution, and in one state at least 
the only connection which the entomology department has with the 
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extension Mork is tlirough informal (‘oiifereiices. As a general principle 
the work of the land grant college in extension work should be the 
work of the ([(‘partments, as in the case in both the experiment station 
a/id in. tin' eolh'ge, and not the work of an independent organization 
out of touch \vith the collegt' dc'partments. Others have stated this 
Ijcfoix' nil*. Tln^ In-ads of departments should be a part of the exten- 
sion organization or a part of an extension council in which general 
polieies are discussed. 

I'lie fact that there are (‘oiinty agents in the field under the direction 
of a state l(‘ad(‘r and that these are tlie persons through whom, or in 
codpi'ration wifh whom, the s]x*cialist from the college does certain 
of his work, introduces a faetoi' not found in the experiment station 
and for which special pro^'ision has to he made. Clearly the county 
ag(‘nt.s must lie coiirdinated through the state county agent leader and 
the sp(‘cialist clearly must do liis work with the agents through coopera- 
tion with the h'adei’. The county agent lias many duties to perform 
and wliat ho does for or with the slate sjjecialists must bear an ord('rlv 
relation to his other duties. The comity agent necessarily docs many 
things for th(* fanner on his o\\n initiath'O or on request from the 
farmers and he must call upon the college departments for aid. Thus 
the initiative* for new work may naturally come from the county agent, 
th(‘ comity agent leader, or the state specialist. Clearly then th(‘re 
should ].)(' laid down an ordei'ly procedure. The fullest usefulness ean 
come only from tlie fullest cooperation and the fullest cooperation can 
conn* only through having a well und(*rstnod and accepted channel of 
communication. Any initiative coming from the college should be 
tlie result of conference between the (*xtension service and the college 
departm(*nt and anx' communication with the county agent should be 
through tlie leader oj* with liis knowh*dge in each specific case if any 
claims uji the county agent’s time are contemplated. 

^ Ihe plan in various states of having the extension service direct the 
time and the routing of the .specialist is probably the best that can bo 
devised l)iit the departments alone should be responsibh* for the infor- 
mation and instructional programs ^\'hich the specialist dispenses. 
Recommendations concerning titles and salaries should emanate from 
the depaitment of entomology. Ihe head of the department should 
take a very active interest in the success of the work in the field. 

The extension entomologist has for his main object the saving of as 
much as possible of the 10 per cent loss of agricultural products. He 
has laid out before him a field of great opportunity and of great possi- 
bilities. He may work through the fanner himself or through the 
farmer s children in the schools. He may use lectures, circulars ami 
the agricultural, weekly and daily press. He may conduct demon- 
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stratioiis and prepare charts and exhibits. He may prepare elementary 
textbooks and in short he has an opportunity of building up a great 
system of public instruction. He will need enthusiasm and he should 
not only lead the farmer to see what he should do ])iit get him to 
actually do it. 

This program suggests a number of things that economic ento- 
mologists in general should do for the assistance of the extension 
entomologist. Among these T would mention what may be called 
standardization of methods of control. J3y this I mean the general 
and official adoption of uniform or standard methods of control for as 
many as possible of our insect pests, such standard methods to become 
the basis of systematic public instruction, I believe that one principal 
reason why we have not made greater progress in leading farmers to 
actually control more of the insect depredators is that we have lacked 
sufficient definiteness in our recommendations. One entomologist has 
recommended one thing and another has proposed a second while per- 
haps the more general practice has been to recommend several methods 
and leave the farmer to choose for himself. The result has been in too 
many cases that the farmer has tried none of tlnnn. We must re- 
member that the farmer is not a specialist, let alone an entomological 
specialist. He is not prepared to decide between remedies. How can 
wc expect him to do what we have failed to do? Yet if he does any- 
thing it must be something definite and lie must have reasonable as- 
surance that what he does will repay him for the time and money ex- 
pended. He can reasonably ask this of us; wc can afford to oher 
nothing loss. I realize very fully that tliere art; limitations to the idea 
of standard methods, and that I am liable to lie misunderstood. The 
control of insect pests cannot be reduced to a rule of thumb, and yet I 
believe that we can do much to facilitate the work of the extension 
entomologist and of the farmer by making a bc^ginning in what shall 
be a continuous effort toward bringing together such statements of 
control methods as the farmer can and will use. A standard control 
method may ^'ary with the climate, numlier of lirood and other known 
factors in different localitic's. Let me say that liocause there arc at 
present few if any insects for which we lla^■(' siilllcieiitly diffinite in- 
formation to enahffc us to sot up staiidaial conti’ol programs, is no 
reason why we cannot with fuller information set up such programs. 
There certainly is truth in the assertion that climatic and other con- 
ditions vary in different parts of the country and that correspondingly 
the life-histories and habits of insects and their responses to insecti- 
cides vary, but it is just as true that in many instances we have failed 
to work out the variations and have left the farmer in tlie dark. 
Most certainly our duty is to discover the effects of these varying factors 
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a,Kl to .nako thoiii cl.-ar to tl.<' fanner. If extension entomology is to 
become more than a siioradie affair, and is to assume the proportions of 
a worthv national movement, we must sliow that the advice given will 
l,en<.tit the farmer in a very praetieal way. We do not make a con- 
sistent si, owing if under the same .diniatie conditions one state reeorn- 
rneiids one thing for the control of, say the apple leaf aphis, while the 
next state, under practicallv the same elimatie conditions, recommends 
another or if a tlilrd state e<]Ladlv interested overlooks the insect al- 
together in its offieial piililieatioiis. 

I look upon the present movemenl, in extension entomology as era 
making, Kcoiioinic entomology as an abstruse science, out of vital 
touch with the needs of mankind, would have very little reason for 
continuing and the science will grow and develop in proportion as it 
mei'ts human needs. Economic entomology in .America has been prac- 
tical, indeed very practical, Imt the time has come when we should 
make the taking of the products of research to the farmer a definite 
scientific ontci’prise. 

dosi'ly H'latctl to extension entomology is tlie special control work 
l)cing (ioiic hj entoinolugists under appropriation made to meet spe- 
cific iKH'ds. T\w organizatioTi in (he states most likely to be charged 
with conducting such work is the one iiest qualified to conduct it, 
but because of the style of organization and methods used there seems 
to be no reason why this may not be connected with the work of the 
extension entomologists or conducted with it coordinately through 
the head of the department. As rapidly as sufficiently definite in- 
formation and special appropriations can be secured such special 
control projects should be started. 

Some comments on research entomology are pertinent. I have 
said that we arc in need of more definite practical information concern- 
ing tlic control of our coiuinon pests. To meet this need we shall in 
many cases have to go back and conduct many experiments and minor 
studies to clear up practical points. i\ien of wide experience should 
direct these studies. The more formal and fundamental studies of 
the resoareh entomologist are if anything more urgently needed now 
than before anti 1 would not in the least minimize projects under the 
Adams fund which generally require several years for their completion, 
yet we must recognize also that we need funds for less formal studies. 
The sporadic nature of insect outl)rcaks affects research work as well 
as exteasion and quite often problems which vitally affect the saving 
of crops, come up for solution suddenly and need immediate attention. 
We must, therefore, provide for flexibility in our plans 

In the present great national emergeney we must bo willing to 
do anything necessary within our power to increase the supply of 
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plant and animal products and we should be willing even to lay aside 
for a time our research work and meet emergencies. Without doubt 
our directing officials will approve. A safe rule to follow is to continue 
the old work unless there is a real reason for a (‘hange. 

J.aw enforcement to prevent the introduction and spread of insect 
pests will probably be little affected by the movement in extension 
entomology other than the benelit that will result from a wider knowh 
edge of insect pests. It should be said, however, that in view of the 
national and of the world conditions we should increase rather than 
jilackcn our efforts to prevent the dissemination of dangerous spo(‘ies. 
(1 rowing out of the shortage of foods there has been an iiuTi^asing 
tendency on the part of the public to demand a slackening in the 
inspection and quarantine regulations. International commerce has 
Ix'cn revolutionized during the war and after the war is over still 
nmre extensive changes may follow. Just what the special needs of 
the hour will be then we cannot say now, but it is clear that the inspec- 
tion service will be greatly needed. 

During the period following the war, and in connection with the 
development of a national system of extension entomology now under 
way, it is probable that the teacher of entomology Avill find much to 
do. Tn the first place an increasing number of well trained men will 
be needed. From the present indications there is very little danger of 
overcrowding the profession. There is much more danger that there 
will 1)0 a serious shortage of suitably trained men during the next ten 
years. Naturally the demand will be not alone for extension entomol- 
ogists, but for investigators, inspectors, directors of control projects 
under special appropriations and teachers as well. From the profes- 
sional standpoint the outlook in entomology is very bright, and we 
should give renewed attention to the further development of means 
and methods in teaching entomology in the college and university. 

Now as never before the entomologi(‘al departments of our colleges 
and universities require at the head men who will give attention to the 
broader aspects of economi(‘ entomology. 1'he time is passing when 
the narrow specualist who overlooks the needs of his state can continue 
to give satisfaction as an administrator. AVe need to give full atten- 
tion to the development of what may !)e termed state systems of 
entomological service, and through the fullest joint cooperation 
hetween the United States Department of Agriciiltui'e and the states, 
develop a more effective nation-wide system. It is possible that a 
committee of this Association ought to work out a plan for taking 
definite steps to facilitate this. We need to submerge local interests 
and seek to promote first the general good in order that economic 
entomology may render the fullest service to the nation. 
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PiiEsioEN-T R. A. Cooley: 1 will call on Mr. O’Kane to present 
his paper: 

TAKING STOCK 

Py W. C. Durham, N. H. 

('Witlulrawii for publication elsewhere.) 


Pkesident U. a. Coolev: I feel especially grateful to Professor 
O’ Kane for this paper. It is before you for discussion. 

Mr H a. Oossard: I feel very grateful to Mr. O^vane for as- 
senibling this information, together with charts. I have no doubt that 
it ivprcscnts a great deal of truth. I was wondering, however, if 
Professor O’ Kane didn’t feel sometimes as though he would like to turn 
aside his mathematical method of putting in those lines. For instance, 
suppose we come to such a question as gipsy moth control. If 1 were 
looking at the reports from an entomologist like Mr. Burgess, who had 
gi^ cn a great deal of time to that insect, and to reports of two or three 
other entomologists, and I found those agreeing, I would certainly 
give more credit to them than I would if a hundred entomologists, 
with whose work I was unfamiliar, reported on that problem. The 
same thing would apply if 1 found Professors Davis and Forbes agree- 
ing on a point: I would be inclined to accept these two judgments and 
not the ninety-eight judgments of some others. 1 am wondering if 
Professor O’Kane didn’t find a few times when the consensus of 
opinion failed to represent the exact truth of entomological knowledge. 

i\[R. W. C. O'Kane: The majority of the entomologists left out the 
inseets of which they had no personal knowledge. The replies con- 
cerning gipsy moth came from those states in which gipsy moth oc- 
curred and in which they had experience with it. The percentages are 
fixed on those that actually gave their experi(mce with the insects. 
I confess to a feeling such as you have, precisely. I made out no chart 
myself and endeavored to leave rnysolf out of it in tabulating and 
simply took, as you said, the volume, 

IMii. B. J. Ht.'nter: It scorns to me that this is one of the most il- 
luminating articles we could possibly have, coming after the Presidents 
address. If I get the tenor of it, when the Pn^sident’s address is car- 
ried into effect, the three lines: the dotted, dash and straight line will 
fuse. I expect to have these charts reproduced in large siz(‘ avid use 
them in luy classes in entomology. 

IMr. J. J. Davis: This certainly has Iveen a very suggestive paix'r 
and much appreciated, but I feel exactly as Professor ( lossar<l docs, in 
that I don’t believe it presents to us the true state of afTairs as th(‘y cxi.^t. 
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Trike, for instance, the Hessian hy. The farmer control of the Hessian 
fly was at zero. I have worked a little on the Hessian fly in the past 
year and I don’t believe we can say that the actual control of the Hes- 
sian fly is as low as the zero point, and I canh understand how the 
questionnaires could have reproduced, if they were the actual state of 
affairs, a zero result in the control of the Hessian fly. We realize that 
it is lower than it should be, but ho^v it could be zero is unbelievable. 

Mr. W. C. O’Kane: I said that nobody had complete control. 
Mr. Davis is right about the point he mentioned, and the dotted line, 
if the paper is published, should be very clearly made to indicate the 
opinion of entomologists as to complete control security ; also partial 
control security, and 1 think that will be made clearer in the paper it- 
self. As to actually securing complete control, everybody said we 
didn’t get it. 

President R. A. Cooley: Do you wish to discuss the paper fur- 
ther? If not, we will adjourn. 

Adjournment, 12.20 p. m. 

Afternoon Sesdon, Monday, December 31, 1917, 1^5 p. ???. 

President R. A. Cooley: The first paper entitled '‘Texas Aphid 
XotesT by F. B. Paddock, will be read by Mr. Bilsing. 


TEXAS APHID NOTES 

By F. B. Paddock, State Entomologist , College Station, Texai. 

F^pon a review of tlie literature on this family we find Init few ref- 
erences to the aphids in Texas. In 1001) Saiidersoifi records some 
rearing notes on the Furopean grain apliis, Macro^i ithum granaria 
Buckt. The first paper on the ecoiiomii' phase of a Texas aphid was 
by Professor Wefister in 1012- on T]\e Spring Grain Aphis or “Green 
Bug.'’ The next paper was in 1015 by tlie writer on the turnip loiise.^ 
From time to time in othiu’ pul)li(‘atinns the distribution of an aphid 
has included some portion of Texas. Xo List of Texas aphids has 
been published, although some material has been collected and a few 
notes have been made by some of llu' former entomologists of the 
T(‘xas station. This group of iiiseets has not attracted the attention 
of collectors passing through the stati' as iiave other groups, as Jassids, 
Orthoptera, Coleoptera, and Hyimmoptera. 

^ Texas Notes 11. Tv Dwight Sanderson, Macrosiphum granaria. Buckt. F'nto> 
n)(tlu}iical News, November {page 327), 1900. 

^ The Spring Grain Aphis or ‘'Green Bug.” Webster and Philips. Bureau of Ento- 
inology, Bulletin 110. 

? The Turnip Louse. F. B, Paddock. 'Fexas Station, Bulletin ISO, 
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From tho records that have ijeen made and personal observation^ 
it would seem that the species of this family are not as abundant in 
d'exas as in other states. This may be partly due to the natural fac- 
tors, which will 1)0 mentioned later, but perhaps largely to the fact 
that sufficient worlc has not been done on the group. A few new 
species have already been found, and it is to be expected that future 
work will reveal the presence of other new species as well as more of 
th(‘ old species. 

l'h(' fact that no considerable amount of work has been done on 
ajffiids should not 1)0 taken to indicate that this group of insects is not 
important in this state. As a matter of fact, the economy of this 
state is disturbed as much by the presence of aphids as in any other 
state. Among the destructive species that might be mentioned are the 
“green bug’^ Toxoptera gmmimim Roiid., the melon or cotton louse, 
Aphik (pmypH Glover, the turnip louse, Aphis pseudo-brassiew Davis, 
the oat loose, Aphis padi Linn, and the corn-leaf aphis, Aphis 7nmdU 
Fitch. The periodic losses by the green b\ig are very severe and are 
well known; the growing of melons and cucumbers have been aban- 
doned in some seel ions on account of the melon louse, and the same is 
true of tuiTU])s and related plants subject to the attack of the turnip 
louse. Acres of oats are annually destroyed by the oat louse, althougli 
it is not appreciated that llio los.s is caus(\l by this insect. .Much 
corn iZea maiis) and soi’glmin are badly stunted every year by the 
corn-leaf aphis, although this condition of the plants is popularly 
supposed to be due to the dry weather. 

Ill the work that has been done to date, several variations in the 
general aphid life-history have l)een found. Most noted of these is 
the absence of sexes in tlu! seasonal history of the aphids. The gen- 
eral slateincnt has been made by 'Webster f/. c.) that south of the 35t}) 
parallel the sexual forms of plant lice have been observed but rarelv 
except at high altitudes, teaiichu'scii {L c.) in 190b rcportiul the occur- 
rence of the development of sexual forms of M. granuria in rearing cage's 
at College Station, llie next occurrence of sexual forms was recorded 
b\ Yingling in 1010 when (‘ggs an<l oviparous females were taken in 
the field m^ar C ollege Station. This yiaii, specimens of eggs and oviji- 
arous females of Longistigma caryiv Harris' were taken at Boston in 
northeastern Texas. Although tlu' sexual forms of the oat aphis, the 
cornleaf aphis and the green bug occur throughout the north, they 
a^c not 'cct been found in Icxas, In tlie (‘ase of the green bug a 
very careful scTireh was made, liut the other species Innm not yet been 
thoroughly mvestigated. B’ith the nu'Ion louse and the turnip louse 
the sexes have not yet been taken, even in the north. 

' Determined by Prof, II. F. Wilson . 
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Of the species of aphids carefully investigated to date, the normal 
form of reproduction is asexual throughout the entir(i year. This 
has been found to be the ease in the green bug, the turnip louse, and 
the melon louse. Even us far north in the statc^ as Witehita Falls, 
close to the 34;th parallel, viviparous dcvelopiiKmt of aphids persists 
throughout the winter. Here an inch of snow is not uncommon, which 
inay sometimes remain on the ground for four or five days. Tem- 
peratures of 15 to 20° F. are not rare and there may be periods of a 
week when the temperature is not over 32° F. Under these condi- 
tions, the turnip louse and the green bug survive, and reproduction is 
only retarded. In the extreme southern section of the state where 
freezing temperatures are uncommon, asexual reproduction proceeds 
uninterrupted. In January at Brownsville the daily reproduction in 
the turnip louse was six to eight young, equal to ideal autumn condi- 
tions at College Station. At Brownsville, Vickery reared 107 succes- 
sive generations of the corn-leaf aphis. Only 35 successive generations 
of the turnip louse were reared at College Station l^ut these occured in 
twelve months. Sixty-lwo successive generations of the melon louse 
have been reared at College Station in twelve months, in all of these 
cases, no sexual forms have appeanal. 

In Texas, the summer conditions are more severe for the aphids to 
withstand, than are the winter conditions. During the very long, 
hot and (hy summens, green succulent v('getation is found in only low, 
damp and protected places, With the green bug, the migration from 
g;rain occurs^ during June and July, which is the time of the ripening 
of the grain. During the summer, it was impossible to find any lice 
in the grain fields, and even if the growing grain was availalde at this 
time, it is doubtful if the green bug (‘ould survive the temperatures 
which prevail. It was with much difficulty that the turnip louse was 
rean'd throughout tlie sumuKU’ on tuniips when noiu‘ wau'e to be found 
in the field. Tlie melon louse feeds entirely on cotton and okra during 
the summer months, these hosts ))eing the only ones that are availalilc 
at that time. 

In the tui'Jiip louse, with the approach of hot. dry weather, there is a 
decided naluctioi) in the number produced daily, and all of the stages 
of life-history are huigtheiietl mucli the same as under winter condi- 
tions. The same condition has been as pronounced in the mt'lon 
louse in our cage rearing experinamts. The month of August seems 
to be the most severe in the year for the aphids to withstand. During 
tile summer months, general eoileetiou of aphids is almost impossible, 
the spring and fall months lieing the best for collecting purposes. 

bi one ease, we find a coiiiplete reversal of (he life-history in the 
bet't louse, Pemphigus bettv Doan. The alate viviparous females of 
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this species may be found on the foliage turnips during October. The 
aijteroiis females food on roots of this host throughout the winter, some- 
times causing an appreciable loss in truck gardens. The alate forms 
arc found oh the foliage again in Alarch and later arc taken on cotton- 
wood. On this host, the summer is passed in galls on the leaves. No 
eggs for this species have yet been observed. 

But little attention has yet been given to the economic problems of 
aphids in Texas, coriseqiienth" tiiere is a great amount of work to be 
done in the future. Although extended studies have been made on 
a few species, the alternate host plants have not been established for a 
single species. Further work along this line should be fruitful of 
results. 


pRESTOENT R. A. C'ooley: I will now call for Mr. HartzelPs paper, 
"'A Method of Graphically Illustrating the Distribution of Injury by 
an Insect Pest.'’ 


A METHOD OF GRAPHICALLY ILLUSTRATING THE DIS- 
TRIBUTION OF INJURY BY AN INSECT PEST 

By F. Z. Haktzell, Vineyard Lahoralory, New York Agriculiural Experiment 
Station, Fredonm, K . I'. 

In the study of an insect pest, it frecjiiently l)e(:omes necessary to 
investigate the feeding habits of the si')ecies together with the move- 
ment of the pest in cidtivated areas. In such a problem, the labor oi 
the economic entomologist might ])e divided into two sections: (1) to 
determine the relations of the insect to the cnviroiiniental complex; 
(2) to describe and illustrate these relations accurately and concisely. 
\arioLis methods can l>e used to accomidish this result but the writer 
believes that the sijuplest and best for the average worker i,s some form 
of graphical representation. The use of grapliic ciiarts and solid mod- 
els is cojiimon in the study of intib-ate ])roblcms of physics and engi- 
neering. If these methods can ])c adaitU'd to the study of the proltlems 
of entomology, the worker.s in this science will have a vast literature 
to assist them, i he marked superiority of grajihical representation 
over tables or descriptions is sufficient justification for the use of such 
types of charts. 

A common method ot illustrating the amount and distribution of 
insect injury is a map ot the inlested area in which the varying degrees 
of injury are represented by shading. This is not sufiiciently accurate 
and does not show the fiuantilative results we desire. A more accu- 
rate method would Ije to divide the area into small scpiares and to 
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indicate the average amount of injury in each square by a number. 
However, there is apt to result a mass of data which is Jiiore or less 
confusing unless the work is carried farther. If, in addition, we use 
orthographic projection, representing the amount of injury as an eleva- 
tion and interpolate sufficient points having the sajiie elevation, it 
will be easy to connect these points by means of smooth curves or 
contours. Each contour is numbered to show its elevation. In other 
words, we have a topographic map in which the contour lines represent 
places having equal amounts of injury. The work can be carried to 
the degree of refinement desired. Unless the detail is too intricate, 
a slight elfort of the imagination will give a good idea of the undu- 
lating surface which such contours represent. The w^eather map is a 
fajniliar example of such a chart. The terms isotherm, isobar, and 
isohyetal lines, as applied to the contour lines in meteorology, are cur- 
rcFd. Since the chief injury by an insect is generally produced by its 
feeding, we have designated the line showing equal amounts of injury 
an isofag {'Idos, equal + 0 a 7 eaj^, to eat). In certain instances, similar 
lines may be used to show the distribution of equal numbers of insects 
but here the term isopletk (’io-ottXt/Sijs, of the same luimber) might 
be used, although it should l)e stated that inopleth is used in another 
sense in mathematics. 

Theoretical Considerations 

We will assume vast numbers of a migratory species located in a 
very restricted area in the center of an extensive field having a uniform 
crop so the pest is at liberty to move with equal ease in any direction. 
\\q will further assume that every environmental influence is exerted 
eciually in all directions. Now, as the insects continue to feed it will 
be necessary for them to migrate and in this movement each insect will 
fly a short distance. In this general movement usually all food will 
not be destroyed in the path of the infestation. Since the insects can 
move in any direction with equal ease— except perhaps toward the 
center of infestation owing to conditions brought alFout hy their own 
feeding — it is probable that points equally distant from the center of 
infestation will sustain an equal amount of feeding. If we map this 
area and represent the injury by •’ hgal lines, we would find them to 
be concentric about the original art ' of infestation. These are shown 
by the lighter concentric circles in Figure 1. On the other hand, if all 
these conditions exist except that one intluence, as for example, the 
wind, tends to carry thf^ insects farther in one direction than any other, 
oti, map]>irig such an area, it will be found that the isofags would be 
oval and eccentric about the original area of infestation. These are 
also shown in Figure 1. Under conditions where the results approach 
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the uniformity found in this illustration it would be possible to analyze 
the data and dctcriiiine mathematically the effect of the disturbing 

factor. We will omit the 
mathematical phases in this 
paper. However, in map- 
ping insect injury, if the 
center from which the in- 
sects spread can be ascer- 
tained, the use of concentric 
circles (or sectors of such 
circles) about this area if 
added to ttie map will indi- 
cate the divergence fro)ii 
uniformity. 

AfAPPiNn THE Area 

In this^ phase of the prob- 
lem, we adopt the principles 
of topographic surveying, the 
oiil>^ difference in held work 
being iii vertical control, 
The first stop is to divide 
the infested area into small 
snl) divisions, preferably 
sipiares. and to make a map 
of the same. The most prac- 
tical instrument for this use is a small traverse jdanc table with coin- 
pass and alidade. In horizontal control, the methods of locating 
points are those used in ])lane table surveying, the details of which arc 
given in works on this siilijoci. Tn surveying, vertical control consists 
in ascertaining the ele\’utioii of primary stations, traverse stations ami 
selected points in tin' area surveyed, the iiistnuiients used being liif 
level or aneroid barometer. Vertical control in mapping insect injury 
consists in determining the average anioniit of injury for each sulxii- 
visiori of the infested area and assuming this average to be located at 
the center ol the subdivision. The method of ascertaining tlie amount 
of injury will be detormined by the nature of the feeding, the dogr('c, 
of precision desired and the speed i'e(|uired. This demands that ca<'li 
investigator must formulate his own methods. The speed requircil 
should be determined first, ft is essential tliat the injured area bt- 
mapped liefore any marked changes occur which might tend to obbi- 
erate the injury to be determined. Perhai)s the most important 
changes will be produced by the growth or ckaith of the plants infested 
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and precautions must be taken to maintain tlie same degree of precision 
throughout the survey. The results will be more accurate if a moder- 
ately precise method be used to determine the amount of injury and 
the survey be completed before any marked changes occur, than if a 
more exact method be used but one \vhich reduces [lie speed to such 
an extent that decided changes occur l)efore the determinations are 
completed. 

The size of the subdivisions is important. In a vineyard or an 
orchard, the individual vine or tree may be taken as the unit. These 
are easily located and can be combined into larger subdivisions if 
iiccessaiy. With field crops, the size of the area should be such as will 
give a sufficient number of points to determine the isofags to the degree 
of accuracy required. If undecided as to the size of the subdivisions, it 
is better to err in making the plots too small rather tlian too large for, if 
necessary the small plots can l^e combined into larger plots, whereas, 
if made too large, one has no opportunity of correcting the error. 

The plotting of the isofags is accomplished in the office l>y methods 
of interpolation. In this portion of the work one should use a suffi- 
cient number of points to determine the contours so as to show varia- 
tion in considerable detail but excess of detail should Ije avoided, as 
this is apt to make the chart confusing. For the same I'cason the 
contour interval should not be too small. W'e are interested in aver- 
ages, so too great detail tends to obscure the general trend of the facts 
and, moreover, requires an amount of labor in plotting that is not 
justified by the prol)lem. 

A Practical Example 

On June 4, 1914, our attentioji was called to a vineyard that was 
severely injured by the grapevine fiea-beetle [Haliica cludubta). This 
insect injures the grape by destroying the swelling buds in tlie spring. 
Tlie vineyard was near Sheridan, X. Y.. and consisted of about 6.5 
acrcsTiaving 4,097 vines (77 vines missing). It was situated jnst east 
of a woodland and northeast of a section of waste land containing 
approximately fifty acres in wliich latter were growing great masses of 
wild grapes, practically all belonging to the species hi color. The 

beetles, which hibernate as adults — evidently had greatly multiplied 
in this area the previous season and during the spring of 1914 invaded 
this vineyard. Although grapes were cult. rated to the southeast, 
south and west of the waste land, the injured vineyard was somewhat 
isolated. 

•On our .first visit, it was evident that the injury was not uniform 
throughout the vinc)’ard and, as it seemed to present a problem that 
needed furthe’’ study, we made a ma]) which showed the location and 



3g jOrRXAI. OF KCOXOMIC EXTOMOT.OOY |Vol. 11 

percentage of injury of each vine in the vineyard. After studying the 
Lp we "ied various forms of graphic representation but found nothing 
better than the topograpliie chart to show the variation in injury in 
different portions of the planting. We divided the vineyard, as far 



Fig. 2. laofagal map allowing the percentage of injury (o grape buds by Haltica 
chalyhea. Isofagb shown by solid lines. Coritoui's showing elevations in vineyard 
represented by broken lines. 


possible, into squares containing 16 vines each (four vines on a side), 
calculated the average injury in each square and located this average 
at its center. With the elevation (percentage of injury) and location 
of each point on the map, the contour points were found by interpola- 
tion and the contour lines drawn. 'Fhe result is shown in Figure 2. 
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We have also indicated the elevation of various parts of the vineyard 
by means of contours with broken lines. 

From the map we note the following; (1) the distribution of injury 
is irregular; (2) the most extensive destruction of buds occurred in the 
southwestern portion of the vineyard; (3) the west side of the area 
was more severely injured than the east side; (4) the greatest varia- 
tion in the percentage of injury was on the south side; (5) taking the 
vineyard as a whole, the edges show' a higher destruction of buds than 
portions of the area slightly nearer the center; (0) peaks (portions 
having greater injury than the surrounding areas) and depressions 
without an outlet (portions having less injury than surrounding areas) 
are common. In this latter respect, our chart diii'ers from the ordinary 
topographic map for, on land, depressions without an outlet are gen- 
erally filled wuth water and therefore depressions with closed contours 
are seldom shown. 

llegarding the causes of the infestation, w'e observe the following 
facts. The center of infestation w^as in w'uste land souihw'est of the 
vineyard. The beetles lly ^vith tlie wind and are not active at tem- 
peratures below' 55° F. and. on the days during May, 1914, wiieii the 
temperature was above 55° the wind was from the south or southwest. 
In the vineyard, the movement of the beetles waas in the direction of 
the prevailing wind on the warmer days. The beetles appear to be 
decidedly adverse to flying in any direction wiiicli has an angle of more 
than 45° to the direction of the prevailing wind. There appears to be 
no marked correlation between the topography of the vineyard and the 
distribution of insect injury, although it is to be noted that the infesta- 
tion w'as light on the highest portion of the ridge. The w'oodland west 
of the vineyard shielded a portion of the area from the cold north and 
north W'est winds, and, as the portion of the area nearest the forest was 
\varmest, we believe the beetles were attracted to this section in greater 
numbers than elsewhere wiiich accounts for the serious injury on this 
side of the vineyard. T]w iner(‘ased injury near the northern and 
eastern edges may perhaps be explained by the fact that the vineyard 
w'as isolated and also that the beetles tiy only from vine to vine. 
Hence, when they came to the edges of I lie \'ineyard, not finding vines 
beyond, they reiaaincd, and others continuing to arrive formed an 
accumulation of beetles which prodiicMnl a greater percentage of injury’" 
than is found on the vines slightly farther removed from the edges of 
the. vineyard. 

A Cardboard Model 

In an intricate chart like the one showm in Figure 2, it may be dilTi- 
cult to visualize the relative differences in ele^'ation especially wdien 
peaks and closed depressions occur mair each other. To overcome 
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this the writer suggests that a cardboard model be made by using the 
thickness of the cardl)oard to repr(‘scnt the contour interval. The 
outlines of the contours can ])C secured l)y placing carbon paper on the 
cardboard and underneath the map when the lines can be traced. The 
cardlioard can tlam l)e cut with a sharp pointed knife and the portion 
which is lower than the elevation which the contour represents is 
removed. From these pic'ces the model can lie built and the several 
parts glued together. 

Advantage.s of Orthographic Projection 

The chief advantages of this form of illustration may be summarized 
as follows: 

1. The amount and location of the injury throughout the planting 
arc clearly shown. 

2. It permits the workci’ to use any degree of refinement and pre- 
cision in the illustration of his prolilein and the data ma}^ be taken with 
this point in view. 

3. Wlien the data are plotted the chart assists in making proper 
deductions regarding the relationships between the distribution of the 
injury and the environmental factors. 

4. If desired, the work(u- can use the data for the more exact but 
more laborious methods of biometrical analysis. Correlation coeffi- 
cients and equations will give relationships in a quantitative form and 
can often be used supplementary to an orthographic cliart. The point 
to be emphasized is that data taken accurately for this kind of chart 
can bo used for more detailed analysis but the converse is not neces- 
sarily true. 

5. This form of chart can be made with comparatively little extra 
study of principles and methods. In this respect, it surpasses bio- 
metrical analysis for the average worker, since the latter type of 
analysis requires a rather extensi'/e ground work in mathematics, in- 
cluding calculus, theory of probability and least squares, before one can 
use the nietliods with facility and precision. It is triKi that one must 
master the principles of topographic siirvi'ving but these arc not very 
difficult. The acquiring of speed and accurac}^ in field work will, how- 
ever, require practice. To the worker who is not acquainted with the 
principles of topographic surveying, we would suggest that he first 
make a map of an area, in which tlie surface is sufficiently undulating 
to require considcralilo plotting to locale the coiitour.s. This prelim- 
inaiy exerci.soi will assit him in plotting isofags where the positions of 
the contour points are not as obvious as iu topographic surveying. * 

6. The chart, if not too intricate, is readily comprehended. Even 
an intricate chart pK^sents the conditions throughout (^very portion of 
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the planting better than tables or any other form of graphical or pic- 
torial representation known to the writer. 

7. A solid model of the conditions represented in the chart may be 
made either for the purpose of teaching the principles involved or when 
the amount of detail tends to l>ccome confusing. 


President K. A. Cooley: If there is no discussion, 1 will ask Mr. 
A. \V. Morrill, Second \uce-President of the Association, to take the 
chair during the next number on the program, which is the discussion 
of the presidential address. 

Vice-President A, \V. Morrill: The next number on the pro- 
gram, as announced, is the discussion of the presidential address. 1 
should be glad to hear from any one present. 

Mr. II. A. Gossard: ^Ir. ('hairman, I am quite sure that as a 
member of the Association I am indebted to the President for that very 
cardul outline of the pre.seiil situation. Doubtless every entomologist 
in the country has asked how he can best serve the country. We all 
ought to serve the country, and each one of us feels responsibility 
resting upon him in that service. 

I am impressed with the remark that research is far ahead of knowl- 
edge. 1 here is a vast mass ot entomological information of which the 
farmer does not avail himself, and it is hardly availal)le to him under 
our ijresent organization. 

I he war is going to be very useful to us in developing an organiza- 
tion to carry this information to the people who need it most and for 
whom it was originally discovered. 1 find that our people are demand- 
ing entomological inforjiiation. At the Ohio experiment station we 
have an editor of publications who keeps a talmlated record of the 
various papers, periodicals, etc., and makes use of our press bulletins 
and matter printed for general pul.)lication. We find that the press 
bulletins furnished by the Department of Entomology are more largely 
printed than those furnished l>y any other department. Our bulletins 
last summei' wttc printed in seventy-seven (Efferent newspapei's, were 
made use of by at least two press bureaus and other departmental sta- 
tions had an e(]ual record. W(' interpreted that as nii indication that 
public wanted infonnafion in regard to the saving of crops that 
they had already planted and brouglit to the point where they seemed 
to i>c ready to yield harvi^st and yet were freiiuently l)eing snatched 
away at just the time wh<m tlie farmer tliought he had dollars in his 
pocket and food in the bin, 

1 am satisfied that we can work out extension programs that will be 

demand and will be appreciated by our iieople. 
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I also appreciated verv much the general discussion regarding co- 
ordinating the work over 'the country. We feel the need of that in our 
state and arc getting matters adjusted just as fast as we can, but a 
great nation-wide coordinating bureau will mark a great advance in 
practical entomologv, the kind that tlie tanner wants and the kind that 
he pays taxes for, and that he thought he was going to get when the 
experiment stations and the tiurcau.s of entomology were established. 

'SUi. W. C. O’Kane: We are fortunate in having set before us at 
this lime the keen and the valuable analysis that President Cooley 
has given in his address. I think it is never harmful to make changes, 
when those changes represent progress, and it doesn t make any differ- 
ence what condition or circumstances gives rise to the changes, whether 
it be war or something else. 

We have liad brought home t o all of us certain things that we can do, 
bccau.se the war has emphasized those things. President Cooley has 
analyzed the situation and has pointed the way. It is inO^dtable that 
practice should fall a little behind research, but it is our ambition to 
balance them so far as oiir human abilities will let iis, and we know that 
we have a long way to travel in many oi the problems. 

A war brings many diilicultics, but it brings privileges, and the en- 
tomologist who will rise to the opportunity presented by the present 
world situation will onU' be rising to a ])rivilege. 

Mr. S. J. Hunter: The President's address in a very timely and 
fitting wa 3 ' has presented to us the advantages at thus time of coordi- 
nation first, cooperation next, and personal contact last ol all. d hrough 
the management and organization set forth there, we can get results 
which are comparable in the degree to which they are carried out. 
We have organization in other lines at the present time in this crisis. 
Why should wc not have it in entomology? 

d.'he extent to which the President has outlined the degree to which 
this should bo carried between the state and federal and the local 
authorities is along the lines of the highest efficiency, and I believe we 
will go away from here, each one of us in the work that is assigned in 
each one of our states, with a cleai* idea of the possibilities of carrying 
out to the f\.illcst degree this line of organization, 

Mr. S, a. Torres: 1 was particularly interested and pleased with 
the President’s address this morning because it niakes (piite unneces- 
sary the little contribution which T had in mind to make in the dis- 
cussion tomorrow forenoon; the fact that President (looley said vir- 
tually everything 1 had in mind. 

There is one thing, however, that I may add, Wc all appreciate 
the great privilege and opportunity which has come to us out of the 
desperate conditions growing out of the war; in the fact that we not 
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only are put upon our mettle to do the things that arc required of us, 
but that we have the backing and assistance in every state in our coun- 
try to help us do the tilings they want us to do. For example, in the 
state of Illinois the managers of the Associated Press and of the United 
Press Association came to me with requests for articles, just as many 
as I choose to put out, on any subject that I thought was pertinent 
and important, and they agreed to put those articles verbatim into 
every paper on their lists. The State Council for Defense makes the 
same proposition, and they have access to every paper published in the 
state, and so at every point if there is any agency that we can make use 
of, they are ready and willing to help us out. We have a chance to ac- 
complish work and get standing with our communities and help the 
public and bring the matter to a practical phase of application, which 
wc have never had before and the like of which we all hope we may 
never have again. 

We have one feature of the situation in Illinois wliicli I think you 
have reason to eiiv)’ in view of the cmergenc}^ which is upon us. At 
the session of the legislature last winter there was a law passed which 
gives the Director of Agriculture, known as the Commissioner of 
Agriculture in most states, the power to issue a proclamation, when- 
ever an insect pest threatens serious injury either by mulliplication 
or by spreading to territories not previously infested l)y it, and to 
make requirements upon the people by this proclamation to prescribe 
what they shall do and if they fail to cany out the requirements of the 
Director of Agriculture as thus publicly announced, they are subject 
to prosecution— they are guilty of a misdemeanor. We have the whole 
force of law behind any recpiirement which an emergency like this mav 
('all for. For example, in Illinois, the chinch-bug became quite a 
serious menace last spring. If, when the season opens next spring, 
it seems that that is a real serious emergency condition, we shall call 
upon the Director of Agriculture to issue a proclamation requiring 
those whose properties have been infested, to take certain precautions, 
and failing to do so they will bo violating the law and subject to pen- 
alty. I tliink this is a step which most of the states have not yet 
taken. 

\ r(jE-pKEsiDENT A. . IMokrill; Are there any further remarks? 
before turning over the chair, 1 want to sa>' that I think we are all 
agreed that the President could not have selected any more appro- 
priate subject and that we all apiu'eeiatc the very fine way in which he 
has handled the subject. 

1 RESIDENT R. A. Cooley: The next paper is entitled ''The Life- 
History of the Strawberry Leaf-Roller," by Mr. Webster. 
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NOTES ON THE STRAWBERRY LEAF-ROLLER 

{Ancylis comptana Frohl.) 

By R. L. Webster 


This coumion insect has been inost reported from states o he A iss- 
issippi Valiev. Elsewhere in liiis country it has caused little notice. 
In the cours'e of some work with this spohes in low-a imieh new da a 
were secured. A more complete account is to be published in a or . i- 
coming bulletin from the Iowa Agricultural Experiment Station 
Most of the notes were taken at Ames in the last four years ^ W . 0. 
Ellis and J L. Horsfall have assisted the writer greatly m taking rec- 
ords and in making ol.servations. These notes are from the hies ot 
the Entomology section, iowa Agricultural Experiment fetation at 
Ames. 

Htherxation 


Many eontradictory statements have been made as to the manner 
in which this leaf-roller hiliernates. For instance Riley (1869) stated 
that the insect hiliernated as the pupa. 1' orbes (1884) said that the 
moths hibernated, appearing on the wing early m spring. Stedman 
(1<)01) makes the definite statement that the insects winter as larva' 
inMissouri. Again -M. .K. Sweiik (1908) says that the winter is spent 
as pupie and J. IF Smith (1009) indicates tliat in Xew Jersey the winter 
is spent as pupa'. C. A. Hart (1911) states that it was determined 
that the larva* hibernate in central Illinois. 

The iinsect has been closely observed at Ames for several years, 
both in late fall and in earh' spring. Late in the fall (October), only 
larvae were found. .Vgain in early spring (March) only larvae weie 
present, piipin nor appenring until mid April. For central Iowa, at 
any rate, it is evident that the winter is spent as larvie. 


The (Iexerations 

Riley (1869) stated that two generations occurred in Missouri but 
Stedmaii (1901) indicated three. Garman (1890) showed that thire 
generations occurred in Kentucky. Most writers have followed tlic 
old statement of Tilcy. ^L IF Swenk (1908) gives three broods loi 
Nebraska and C. A, Hart (1911) four in central Illinois. 

The overwintering larvae, which are nearly full grown, feed to some 
extent very early in spring Ixit soon mature and translorm to pu]):i' 
and later (in April) to adults. The moths deposit eggs and the leal- 
rollers appear in late ^lay and during June. This first brood fi’c'- 
quently becomes very abundant and often causes severe damage to 
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strawberry foliage. A second generation appears late in June, and 
this is likely to last well through the month of July. 

Again in August a third generation appears. This may be followed, 
in some years, by still another generation in Septeinber, making four 
generations. Our observations indicate that the fourth generation is 
not always complete and that, in some years at least, third generation 
larvie spend the winter in strawberry foliage. 

The most important facts from the study of the life-history are 
those bearing on the practical treatment. To be effective, spraying 
must be done early in the game, that is, before the larva*, have folded 
or rolled the leaves. After the leaf-rollers begin feeding and rolling 
leaves any treatment by spraidng is largely ineffective. 

The first chance for effective spraying is early in Alay. Arsenical 
spraying for strawberries, however, should be made previous to blos- 
soming, since spraying while plants are in blossom would probably 
poison bees. Spraying at this time, that is. al)out the time the eggs 
are deposited, is essential to place the poison on foliage before the 
eggs hatch. 

The Egg: Description 

J. AI. Stedman (1901) seems to have been the first one to observe 
the eggs and these were described by him, although no measurements 
were givtm. J. B. Smith (1909) also described the eggs and C. A. 
Hart (1911), working over notes made by J. J. Davis and the writer 
in Illinois in 190t5 and 1906, gave a description and measurements. 

The. egg: Oval, varying greatly, mueh flattened: pale yellow-green, 
translucent. Surface pitted with numerous slight hexagonal depres- 
sions. Length .68 mm. 'Wddth .18 miu. (Average of 10 specimens 
deposited on foliage.) 

Eggs deposited on the glass in insectary cages were quite uniform in 
shape; a true oval. The surface of the strawberiy leaf with its fine 
luurs influences the shape of the egg on a leaf. 

Place of Defosition 

Stedman, Hart and J. B. Smith all state that the eggs are deposited 
on the under sides of the leaves. J. B. Smitii stated that he had never 
seen an egg on the upper surface. 

In field observations eggs wei‘(^ found placed on either surface and 
even on the stems. In the insectary cages, eggs Avere usually deposited 
on the upper leaf surface but frecpiently were placed on the inner sur- 
hjee of the glass chimney in which moths were confined. Field obser- 
vations, in which counts were not made, indicate that on the whole the 
lower surface was preferred. The highest number of eggs found on a 
i^ingle strawberry leaf in the field was five. 
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Length of the Egg Stage 

The length fif the egg stage in spring and in summer varied. In the 
insectary in ^lay, 1914, eggs hatched in 11,1 days, an average from 
104 eggs, according to notes by the writer, In July and August, 1914, 
much less time was required; 115 eggs hatched in 5.5 days (average), 
Th<‘ range was from 5 to 8 days. 

In July and August, 1915, more lime was required and an average 
■of 8,5 days resulted in computing the data from 108 eggs. August, 
1915 was the coolest August on record and July, 1915, with one excep- 
tion, the coolest, so that tlie effect of temperature is clearly evident 
here. The range in 1915 was from 3 to 12 days. 

On the conlj'ary July, 1914 was, with one exception, the warmest 
July on record. Two extremes of temperature then have affected 
these rccoi'ds of the length of the egg stage. 

Only one accurate record is available for July, 1916, when 21 eggs 
hatched in 5 days. 

Numheu of IfGGs Deposited by One Female 

No one has |)^^^■iol!sly given any records of the number of eggs 
dcposit(Rl by a single female, so far as the writer is aware. Single 
pairs of moths were placed under large glass lantern globes which 
enclosed growing strawlmvry ]Jants and daily records were made of 
all eggs deposited in the cages. 

The records of 35 female moths indicate an average of 72.9 eggs per 
female. This averag(' is undoubtedly low, because some moths died 
soon after being placed in the cage and consequently did not deposit 
a normal number of eggs. 

The highest muiiber of eggs deposited by one female was 13G, accord- 
ing to a reeurd Ijy .1, L. Horsfall in August, 1916. The lowest number 
was 12. In this last ca.se the ]noth died the seventh day after being 
placed in the cage. 

The I/ARval Stages 

Newh' hatched lar\Te are about 1.5 mm. long. Four larval stages 
were determined b>' \V, 0. Ellis in the insectary in 1914, Single newlv 
hatched larca^ were isolated in glass vials, fed on straw-berry foliage, 
and the growth carefully deserved from day to day. 

fMeasurements ol the head widths wuu’e made after each moult ami 
recorded, j'rom all the data accessible head width measurements of 
the four stages averaged as follows; Stage 1, .22 mm,; Stage II, .33 
mm.; Stage III, .59 mm.; Stage IV, .85 nun. 

In 16 eases accurate records of the length of the entire larval stage, 
egg to the pupa, were secured, These averaged 19.8 days, from larv® 
reared in July and August, 
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Variation in Color of Larv^ 

Riley (1869) mentions a variation in color of lar\ne from light yellow- 
ish brown to dark olive green or brown. Other writers have also 
mentioned this variation. This color appears to be seasonal in its 
occurrence, according to our observations in Iowa. During the greater 
part of the season the normal color is a yellow-brown. In September 
and October, as the cooler weather comes on, the lai'va> assume a dull 
olivaceous color. In the fall both light and dark colored larv® have 
been found at the same time. In spring the overwintering larvre are 
dark in color, but the first generation from eggs are light. 

Length op Pupa Stage 

The pupa stage in summer is much shorter than in spring. From 
meagre data the length of this stage in April and May was found to 
be from 14 to 18 days. In the summer months an average of 6.4 days 
was spent as pupm. This average is from 96 individual records in the 
years of 1914, 1915 and 1916. 

.Much difference in the time required was found in different years. 
Much longer time w'as required during the exceptionally cool summer 
of 1915, than in 1914 or 1916, when it was very hot. The length of the 
pupal stage was essentially the same lor l)oth sexes. 

Length of Life of the Moths 

Some data on the length of life of adult moths w'erc secured in insect- 
ary cages, where individual pairs were confined for egg records. As a 
rule a little water sw'eetened with sugar was placed in these cages for 
food. In 1916 honey was substituted for sugar. 

Twenty-four female moths lived on an average of 10.2 days, with a 
range of from 3 to 28 days. Nineteen male moths lived on an average 
of 10.1 days, with a range of from 3 to 23 days. It was thought that 
the males died more (piickly in the cages than the females, but the 
average is too slight to consider of any iinpoilance. 

In compiling these data only accurate records were used. In some 
cases moths were noted in the inscctary experiments as having escaped. 
None of these re^'ords are used here, since the time of death of the 
insect w^as uncertain. 
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Presidext R. a. Cooley: Do you wish to offer discussion on Mr. 
Webster’s paper? If not, we will pass to a paper by Mr. Peterson, 
“Some Kxperiments on the Adult and Kggs of the Peach Borer. 


SOME EXPERIMENTS ON THE ADULTS AND EGGS OF THE 
PEACH TREE BORER, SANNINOIDEA EXITIOSA 
SAY, AND OTHER NOTES 

By Al\wh Petersok, Ph.D,, Assistant Enlomologisi, New Jersey Agricvhuretl 
Exf)eriment Station 

During: the summer of 1917 a study was made of the peach tree 
hovar at Mr. James Moon and Soids peach orchard near Clemen- 
t.on, J. This orcliard has about eighty acres of seven- to eight- 
year-ohl poacli trees of (litleriait vm'ietios and for several years has been 
heavily infested witli liorors. The larger part of the orchard is on a 
light white sand soil and the smaller portion on a heavier gravel sand 
soil, 

The majorit}' of oNperiinonts wore conducted under two large wire- 
screen cages located in the white sand portion of the orchard where 
the infestation was most sevmv. One all wire screen cage (12' x 12' 
X 9'jwas coiislructcd about a peach t ree while a second wire-screen cage 
(8' X 8' X b') with a wooden roof covered with rubberoid was placed in 
an open spac(‘ besid(‘s tlie large cage. Thesis cages w^ere built and put 
into position liy i\ir. J. B. Moon and Mr. Robert Kchellenger and w^e 
arc gri'atly irukhted to them foi' their coo[)Gration and the interest 
showm in this inve.^tigation, I am also indelhed to Di*. T. J. Feadlee 
for many valnablo siiggi^stions and th(‘ sincere interest shown. 

The prolilcm of the peach borer w^as approached from several as- 
pects, but the princi])al lines of in vestigation wei'C the food ainl feeding 
hahits of the adults, the response of the female when ovipositing to 
various materials conimonh' used in spraying and other chemicals, 
the susceptibility of the eggs lo ciM'tain contact insecticides and other 
compounds, and the effectiveness of certain mechanical protectors 
(Scott’s tree protectors) and various chemicals (principally sjjray mix- 
tures) in keeping the larvae out of the tree. The last mentioned phase 
of the peach borer problem cannot bo reported on at this time for it 
will l)e necessary to wait until the spring boring (1918) has been com- 
pleted in order to obtain the desired data. 

During the past season the adults emerged in th(' greatest number 
about the middle of August; a few were seen throughout the month of 
July and the last lo emerge came out about Beptomber 15. Emer- 
gence occurred during the early hours of the morning (never after 
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9 a. m*) copulation took place within one to twenty-four hours 
after coming out. No difficulty was experienced in getting captive 
males and females to copulate in captivity. This took [dace in the 
morning hours and usually ran from forty-five minutes to one and one- 
half hours. When through copulating, the female would start to 
deposit eggs in five to thirty minutes and continue this performance in 
the day time (9 a. m. to 4 p. m.) for forty-eight hours or even longer 
in some cases. The number of eggs deposited and possessed by dif- 
ferent females varied considerably as seen in Tal)Ie 1. 


Table T— Ni'Meer of Eggs Deposited akd those in Abdomek of Ten Females Used i.v Experiments 


$ 1 

Deposited 

.4.b<JoiiJt'o 

Total 

9 

Deposited j 

Abdomen 

i 

Total 

(1) 

(2) 

452.-74% 

154,-26% 

606 

(6) 

323,-75%. 

104,-25% 

427 

75,-39% 

117,-61% i 

192 1 

(7) 

305. 66% 

154,— 34%r. 

4.50 


313,-70% 

132,-30% 

445 

(8) 

218,-34%; 

420,— fi6% 

638 

367 

(4) 

(5) 

.51 1,-73% 

187,-27% 

698 

(9) 

231,-63% 

133.-37%, 

372,-69% 

165,-31% 

,537 

flO) 

342,-69% 

153. 31% 

49.5 


Average depoated was 314 or 64%, average ri'iiiaiiilng in abdomen was 170 or 30%, and average total was 4>4 
Smallest number deposited was 75 and largusl .'il 1. Smallest female possessed 192 eggs and largest 696. 


Many new and interesting facts have been obseiA'ed in respect to the 
behavior of the adults but these will bo omitted in this paper. 

Food and Feeding Habits 

In respect to the food and feeding habits of the adult stage, it can be 
said that in all experiments and observations made under cages or 
throughout the orchard and in nearby woods no adult was ever seen to 
partake of or show any desire for food or liquid during its entire adult 
existence. !Males and females would emerge from piipm, copulate and 
tlien the female would proceed to deposit at least two-thirds the total 
number of eggs within her body and in the meantime show no desire 
for food. Anatomically the inouth-])arts of tlie adult and their con- 
nection with the oesophagus seems to l>e normal and compares favor- 
ably with similar structures in adults of other sj^ecies of the Lepidoi)- 
tera that are known to feed. 

The following chemicals were used in liquid form at varying dilutions 
in a number of experiments to tempt the adults to feed: corn syrup 
(“Karo,” diluted one-half), cane sugar, honey, maltose, laetoso. frue- 
tose, dextrine, acetic acid, ammonium hydroxide, pyridine, ah*ohol, 
formic acid, clove oil and distilled water. Fresh anti decayed peaches 
and fresh peach gum wore also used, but without success. 

• From the above results one can readily see the improliability of 
developing an attractive poison bait foi' the adult. 
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Repellents 

When the female wishes to deposit her eggs she feels about the sur- 
face of the object on which she is located with the tip end of her ab- 
domen. \\'ith this observation in mind it was thought that certain 
chemicals might repel her or at least keep her from depositing eggs on 
sprayed surfaces such as sprayed peach branches. Table II gives the 
results of a number of experiioerits with various spray mixtures, in 
each experiment one fertilized female was placed in a small round wire- 
screen cage (6 inches in diameter and 9 inches high) and two peach 
branches in an upright position (1 inch in diameter and 8 inches long^, 
one sprayed and the other serving as a check. Light did not influence 
the female in depositing eggs for the position of the branches was re- 
versed nearly every hour. 


TaBLS II— RtrEIXENT Ef FECT OF SPRATS DERlNG OviPORITIOH 


Expt, 

Spray 

Check 

Branch 

Sprayed 

Branch 

Cage 

Floor 

Total 



129 

10 

1 

3 

1 

4.1 

192 


“Sralfcitif," l-l.i 

37 

53 

141 1 

82 

313 


“Scalccide,” 1-15 

70 

j 81 

40 

10.5 

.30,5 

i 

“Stalccidf,” 1-15 \ 

('arljolic, 1-91) j 

211 

42 

i 

24 

321 


Limc-siiliilmr, 1-1) 

103 

8f) 

196 i 


452 


Liinc-sull'hur, 1-9 

SO 

0 

130 

96 

372 

7 

i Liin(^siilphur, 1 9 


8 

0 

0 

33 

8 

Lim(s;>uli)hur, 1-9 

103 

53 

72 

6 

234 

D 

.Nk'Otiw rt'sinafe, 1 100 

93 

00 

20 

0 

179 

10 

Fish oil soap, 1 10 1 

313 

27 

118 

53 

511 

11 

Fish oil soap, I- lO j 

133 

15 

48 

127 

323 

12 

i Fish oil soap, 1-32 

1,54 

30 

14 

20 

218 

*13 

Fia]i oil soap, 1-iOO \ 1 

Carljolic .acid, i-flO j 

20 

18 

0 

11 

49 

H 

Fish oil soap, 1-100 1 

Carliolir acid, 1-99 J 

24 

31 

17 

3 

75 

15 

“Fly-skat," l -IO 

212 

10 

41 

3 

272 

If) 

'‘Fl.v-.skat,'’ 1-10 

ICO 

1 25 

174 

133 

492 

17 

“Fly-skat," 1-10 

64 

75 

72 1 

28 

239 

tl8 

“Fly-skat." 1-10 

' 

13 

3 ' 

29 

52 


* rij'-skat is chiefly a creosote compouivi. 
t Fertility of female (questioned. 


The results of the experiments recorded in Table II are not as definite 
as might be wished for; however, they do show the partial repellent 
effect of certain mixtures on the female during oviposition (Experi- 
ments 1, 4, 5, 10, and 15). 

On August 21, one large experiment was set up in the large cage 
(8' X 8' X 60 to determine the response of the female to various spray 
mixtures and this experiment ran continuously until Septemher 21. 
Thirty-two peach branches, one to two inches in diameter and eight- 
een inches long, were cut on August 21 and sprayed; six with “Hcalc- 
cidc” (a miscible oil), 1-15 (Sc), four with “ITy Skat” (a creosote coin- 
pound), 1-10 (Sk), six with lime-sulphur, 1-9 (LS), six with fish oil 
soap, 1 gr.'32 cc, (F), and ten checks (Ch) or unsprayecl branches. 
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These branches were placed under a wooden frame (36^' x 18^' x 18'0 
covered with white mosquito netting and w^cre arranged according to 
the following diagram. The branches on the outside rows and those 
at the ends stood upright while those on the inner row were tilted (45° 
angle) towardthe middle and the opposite branches tied together at their 
tip ends. The letters in the diagram indicate the material used in 
treating and the number adjacent to the letters indicates the numbers of 
eggs on the respective branches. Ten tin cans (T.C.) were filled with 
moist sand and each possessed from 8 -12 living pupa? in cases. These 
were placed in the center. This experiment ran for thirty days and in 
this period some sixty adults omergod and over 6,000 eggs were de- 
posited by the females. The distribution of the eggs can be seen in 
the diagram and the average per branch in the table accompany the 
diagram. 

Diagram Saov^iNa AnBANajiMENT of Sprayed and L'NBPRATEn Branches and the Ntimrer of Eggs DBPOft- 
ITED ON THE REapECnYE BRANCHES. The Top MARGIN OP THE ExPESniENT FACED THE NORTH 


cir“ 


F 

L6 

Ch 


LS 

? 

Ch 

^5 

76 

SSs 

101 SU 

lie Siz 

51 

TFe &i 

31 

Wo 



TK 

Sc 

5c 

CTT 


Sc/e66 

i8o/ac 


T,0. 

T.C. 


T.C. 

I.C. 


LS/176 



T.C. 




170/LS 


t.C. 

T.C. 

T.C. 

T.C. 


111/sc 

Sc/235 

Oh 

Sk 


176 

f 

Ch 

Sk 


685 

IS 

108 

TSX 72 

Vfs 

95 TT8 

126 SS 

261 

JTT 


T 

zs 

CE" 


IS 

-J- 



Average NT'irBEH of Eggs per Branch Receiving Similar Treatment 


Average Number of Eggs on Branches 


bpray ' 

1 

Upright 

Tiltcfl 

Ch,— Cheek branches 

F, -Fish oii soap 

i‘2] 

170 

IIG 

129 

LS, -Lime sulphur 



.Sc,- -“Scaleeide" 

19a 


Sk,— ‘'FlY-ekat" 

41 

(Creoaote) 



The above experiment and the experiments with individual females 
('rablc 11) show the partial repellent effect of certain materials on the 
female when ovipositing. In a number of cases the repellent seiwed 
to cut down the number of eggs 50 per cent and in some instances the 
redaction was below this, but no material completely repelled the 
female. How females would respond to these mixtures in the orchard 
has not been determined, but so far as we know they would beha^’e in a 
similar manner. Since the above sprays will not repel the female in 
captivity, it is inadvisable to make use of these materials in the or- 
chard with the purpose of repelling the female. 

5 
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One interesting point in the above experiments is the location of the 
eggs of the peach borer. The female usually deposits eggs on peach 
trees only, but in the above e.vperiments the eggs were deposited to 
some extent on the cage and floor of the cage. This indicates that the 
female does not alw,ays deposit eggs on peach trees which agrees with 
observations made by various investigators. 



Eggs 

The egg of the peach borer is a small liattened ellipsoidal body witli 
one end broader (more obtuse) than the other (Fig. 3, 1 and 2). The 
egg averages .65 inin. (1/40 of an inch) in length and .4 mm. (i/60 ol 
an inch) at its greatest width. The two broad surfaces of the egg arc 
flattened and slightly concave (d) and one of these surfaces is adjacent 
to the object on which the egg is deposited. The egg has a soft chest- 
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nut brown color and possesses distinct hexagonal and variously shaped 
areas (y) on the surface. These areas arc marked off by elevated light 
colored lines (r) and are most prominent toward the large end of the 

egg" 

A distinct larva (Fig. 3, 4) may be found in a U-shape position within 
the egg two or three days before hatching; the head and caudal por- 
tions located near the large end of the egg. When the larva is ready 
to emerge it breaks through the thin depressed area (d) at the large 
Olid of the egg. It punctures the shell with its mandibles and then 
continues to tear down the egg shell (e. s.) ventrad of the head until 
the opening (e) is large enough for it to crawl out (Fig. 3 , 5 and 0) . The 
hits or fragments (x) of the egg shell torn off by the mandibles of the 
larva are not consumed, but shoved to one side. 

The eggs of the peach borer require from 9 to 11 days to hatch, but 
in a few cases it took a day or two longer. From 90 to 100 per cent of 
the fertilized eggs hatched in the checks used in the various experiments 
while eggs deposited by unfertilized females never hatched. When eggs 
were deposited on sprayed branches, the spray never affected their 
hatching. 

A few experiments wore conducted with the eggs. They were 
sprayed with various chemicals, principally common contact insecti- 
cides and the effect of these on the eggs is shown in Table III. Eggs 
which did not hatch usually collapsed as in Figure 3, 3 this was par- 
ticularly true of eggs killed by ^‘i>calecide (a miscible oil) and Fly- 
skat'’ (a creosote compound). All eggs were sprayed within five days 
after they w’ere deposited. 

In the follownng experiments no material was sufficiently effective to 
consistently kill 100 per cent of the eggs or enougli to make any one 
material wmrthy of being considered an infallible agent in killing 
peach borer eggs. “Scalecide,” a miscible oil, at varying strengths 
gave the best results, killing 10 per cent to 100 per cent of the eggs in 
the different trials (Experiments 1-6) and the stronger concentrations 
were the most effective. “Scalecide” combined with crude carbolic 
(Experiments 5 and 6) was given two trials, ‘'lly-skat,” 1-10 
I largely a creosote compound) wars given several trials and the results 
'vary somewffiat. In Experiment 8 (no chock) two eggs tailed to hatch 
out of 47 while in Experiments 7 and 9 about 66 per cent of the eggs 
were killed. A few experiments were conducted wdtii fish oil soap 
nlone, fish oil soap and crude carbolic, and laundry soap and cresol, 
l>iit these are not extensive enough to base any conclusions on them. 
?dme-sulphur, 1-9, was tried (Experiments 13 and 14) and 30 per cent 
were killed in experiment 13. Nicotine resinate was given a number 
of trials (Experiments 15 to 19) at vaiwdng strengths (1-100, 1-250, 
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Total 

Eges 

Eggs 

Eggs 

Enpt. 

Spray 

Hatched 

Dead 

1 

“ Scalecidcv" 1-15 

44 

0 

44 

1 

Chock 

29 

27 

2 

2 

“Scalcculc," 1-10 

104 

24 

80 

2 

Cheek 

29 

27 

2 

3 

“Sealeeide," 1-20 

* 102 

28 

74 

3 

Check 

15 

13 

2 

4 

‘‘Sealeeide/' 1-30 

103 

43 

60 

4 

Chock 

11 

11 

0 


“Scalceidc,” l-lol 





pba \ 

41 

0 

41 

5 

Ciirlvdlc, 1 99 j 

Clii‘c!: 

29 

27 

2 

6 

“Scalccidc," 1-20 





plus 

40 

7 

33 

6 

(’rude earljolie, 1-99 ■ 

Cheek 

93 

: 93 

0 

- 

“Flv-Hkiit," !-]ll 

4n 

15 

30 


Cheek 

44 

41 

0 

8 

' "Fly-skat," 1-10 

47 

45 

2 

9 

"Flv-skaf," 1-9 

57 

19 

38 

9 

Cheek 

16 

15 

1 

10 

Laundry soap, 1-200 

60 

54 

6 

10 

(.’hecic 

.31 

2S 

3 

11 

Fish nil soap, 1-10 

57 

2 

55 

11 

Cheek 

34 

34 

0 

12 

Fish oil 3oap, I-IO 1 

Crude carbolic, 2 99 / 

61 

0 

61 

12 

Cheek 

33 

33 

0 

13 

T.ime-?ul[(hiir, 1-9 

,36 

23 

13 

13 

Cheek 

29 

27 

2 

14 

Lltnc-sulphur, 1-9 

42 

32 

10 

14 

Ch(xk 

53 

44 

9 

15 

Nicotine resinate, 1-lOD 

41 

40 

1 

15 

Cheek 

29 

27 

2 

16 

Nicotine resinate, 1-100 

64 

61 

3 

16 

Cheek 

28 

24 

4 

17 

Nicotine resinate, 1-100 

30 

29 

1 

17 

Check 

31 

28 

3 

18 

Nieotiac rcanatc, 1-250 

102 

100 

2 

18 

Check 

il 

11 

0 

19 

Nicotine resinate, 1-500 

82 

82 

0 

10 

Ciicck 

59 

57 

2 


and 1 500), yet in no experiment was there a sufficient number of eg^s* 
killed to warrant the statement that this material might kill eggs. It 
was thought, when the material was used, that it might act as a stom- 
ach poison and kill the larva as it ate (apparently) its way out of the 
shell, but as pointed out before the larva probably does not consume 
any considerable portion of the shell as it breaks through with its 
mandibles. Nicotine resinate has good lasting qualities and is not 
readily decomposed after spraying, consequently, any larva which 
consumes its shell would suffer if nicotine resinate were present. 


February, ’IS] PETERSON: PEACH TREE BORER 53 

Xhe lasting effect of nicotine resinate is shown in one experiment 
where on July 16 the lower portions of fifteen seven-year-old peach 
trees were sprayed with two and one-half gallons of nicotine resinate, 
l-lOO (one gallon for six trees). Small pieces of bark w^ere removed on 
July 23, July 30, August 4, August 33 and August 21 from the trees 
which only received one treatment, and placed in a clean test tube 
with a small amount of distilled water and shaken. After standing 
for about 30 minutes the solution was filtered and a few drops of sili- 
cotuugstic acid solution were added to the clear iiltrate. Immediately 
the solution became cloudy having the appearance of a w'hite milky 
solution. Bits of bark removed from iinspraycd check trees were also 
tested each time and in all cases the filtrate remained clear. The 
sprayed trees were tested again on September 21, but at this time there 
was no indication of nicotine. The above qualitative test for nicotine 
is recommended by Air. L !>afro. (See, ''How' to Test for the 
Presence of Nicotine on Sprayed Plants/’ Journ. of Kcox. Ext., 1917, 
vol. 10, pp. 459 463 .) The above experiment shoAvs a definite test for 
nicotine on the bark of peach trees five weeks after ap])lication of 
nicotine resinate, 1-100. It should also be noted that a number of 
heavy rains occurred between July 16 and August 21. 

aimary 

The results in the above experiments are largely negative, so far as 
they may help to develop a much needed control measure for the peach 
tree borer. In brief they show the improbability of developing a poison 
bait for the adult, the partial repellent effect of certain chemicals on 
the female while ovipositing and the partial destruction of eggs when 
certain substances are applied as a spra}'. A number of experiments 
have been started and are now in operation on the use of various chemi- 
cal and mechanical tree protectors but the evidence obtained thus far 
is insufficient to warrant a statement at this time. The author is of 
the opinion that the peach borer problem will bo solved wdien some 
mechanical or chemical barrier is found which will kill the larva before 
it enters the tree or prevent it from getting into the tree. The dcvclop- 
nient of any control measure along the line of killing the larva after it 
enters the tree is not advisable. 


President H. A. (Iooley: Air, Peterson's interesting paper is 
before you for discussion. 

i^ECRETAKY A. E. BuRUESS'. 1 noticc Oil the lu'ogram that in Air. 
i^cterson’s summary he made note of the use of tree protectors. 1 
wonder if he has aii}^ information on that subject that lie didn't give 
in his paper. 
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Mu. Alvah Peterson: In the last statement made on the use of 
various chemieals and mcehanical barriers against the young borers, it 
was said that ujj to date we haven’t siifhoient data to give any con- 
clusive facts in regard to the use of tree protectors. We put on one 
hundred Scott tree protectors and also sprayed a number of trees 
with various chemicals and insecticides such as fish oil soap, nicotine 
resinate, ^'scalcdde,” crude phenol, etc. During the past season, the 
adults came out late compared with records of former years. In New 
Jer.sev, the greatest emergence occurred about the 20th of August. 

his late emergence gave the majority of the larva? only a short tinu 
in which to grow before winter set in, consequently wc found that the 
larvae wore v(‘ry small when wo i)ored the trees about the 15th of 
Xovend)er. In l)oring we found no small larvie under the tree pro- 
tectors, but 1 am not sure that this will be the condition when we bore 
again next spring. In using tree protectors, we not only sealed them 
with asi)halt and some with boreiie, but wc also made use of a strong 
pa])er clip whkdi was slipped over the tarivd paper where the two mar- 
gins overlapixxl. I’his helped to hold the protector in position whilr 
th(' asphalt or borenr^ sealed the openings. Wdiere paper clips were 
usimI, it ^^'as only necessary to rcseal the protectors once about 30 days 
after they were put on and at this time on[\' 50 per cent of them showed 
any cracking or splitting. The alcove docs not agree with our former 
ex])orience \\ith tree ]n'ot('ctors where we rescaled several times. Tn- 
doulAcdly the ]uiper clip is an important additional feature. 

Since we are still experimenting with tn'e protectors, 1 am not willing 
to go on record as sav ing that the tree protector is going to eradicate 
the larvag but so far as the ])resent evidence is concerned it loole< 
favorable. 

Mr. J. L. King: Mr. Peterson's remarks concerning the tree pro- 
tector as a control of ixxmh tree lioi'ors are very interesting to me. His 
results are more encouraging than my first experiments wore. While 
an assistant in the Ohio Experiment Station in 1916 we conducted a 
test of 70 tree protectors at Gypsum, Ohio. 

'rhe first orchard used was al)Out seven years old, and was seriously 
infested with Sanninoidea larvic, which averaged 7 per tree, with an 
100 per cent infestation in the check trees. In this orchard 50 pro- 
tectors were placed about June 15. One-half of these wore sealed with 
tar and the remainder with tree tanglefoot. The protectors were n- 
sealed three times during the egg-laying season (July 5 to September od 
At the dos(? of the season the trees were examined for borers. The 
infestation was 100 ])er cent, and the average number of larvje per 
tree was 5. 

In the second orchard a plot of 20 trees was used. These were 7 
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years old. Twenty tree protectors were placed about the trees in mid 
June, and rescaled, as in the first plot. At the close of the season they 
were examined for borers. The per cent of infestation was 80, as com- 
pared to 40 per cent in the check plot. In this second plot a number of 
large ant nests were found under the protectors, which served as ideal 
places under which to build their nests. 

Perhaps the failure of the tree protectors in this ease may be ex- 
plained by the fact that the high winds sweeping over Lake Erie and 
Sandusky Bay sway the trees to such an extent that it is very dilhcult 
to keep the protectors tightly sealed for any length of time. 

President R. A. Cooley; Is there any further discussion on this 
paper? If not, I will call for the next paper, “The Apple Ermine 
in New A^ork,” by Mr. Parrott, of Geneva, N. Y. 

This paper will be presented by 3ilr. Fulton. 


THE APPLE ERMINE MOTH 

By P. J. Parrott, New York Agriculiural Experiment Station 

In the Journal of Economic laxTOMOLOGv, vol. 3, p. 157, a brief 
accoiint was given of the occurrence of the cherry ermine moth (I'pon- 
omeuta padeUuti L.) on imported cherry seedlings. Since the publica- 
tion of this article an associated species has been ol)served on apple, 
and it is desired at this time to place on record some notes relative to 
its identity and distribution in nurseries and orchards. 

Of the various species of insects imported from Europe on apple seed- 
lings no other is more persistent or occurs in such large numbers as the 
ermine moth. Since our attention \Yas attracTcd to it in 1910, no year 
has passed that the horticultural inspectors have not discovered colo- 
nies of caterpillars in plantings of foreign stocks. Yloreover, recent 
years have witnessed greatly increased numbers of the insects. Dur- 
ing 1915 and 1916 approximately 4,223 infested plants wore discovered, 
while during 1917 all previous records were exceeded as 13,674 seedlings 
infested with caterpillars were discovered and destroyed. In view of 
the experiences in New Y^ork it is a significant fact that neither this 
species nor the associated form have so far been reported from any 
other state. The only area on the American continent outside of the 
state of New YMrk from which tlic insect 1ms been reported is New 
Brunswick where, according to Dr. Hewitt, it was found necessary to 
destroy 450 imported apple seedlings because of the presence of egg 
masses. 

Aside from the increased abundance of the insects in foreign impor- 
tations, we have also to record the discovery of the pest in three bear- 



56 


JOURXAL OF ECONOMIC ENTOMOLOGY 


[Vol. 11 


ing orchards in the region of Seneca Castle, by Messrs. Maney and 
iiiipcrt, Horticuliiiral Inspectors of the State Department of Agricnb 
ture. The orchards were in the immediate vicinity of nursery planta- 
tions, and the infestation of the trees unquestionably occurred during 
1916, when moths originating from eggs on imported apple seedlings 
sought neighboring orchards for purposes of oviposition. Notwith- 
standing the presence of other kinds of fruit, the infestation was en- 
tirely confined to apple trees. 

The occurrence of the insect on apple and not on cherry raises the 
question to which species it l)elorigS: — to pctddlus or tf'ialincllusf As 
we have previously pointed out, the moths of the former species are 
exceedingly variable in their markings, and unfortunately the identifi- 
cation of the two species seems to rest largely upon color distinction of 
the adult insects. In spite of seeming morphological and biologic 
differences, the separation of these insects is difficult and unsatisfa(*- 
tory; and there exists consequently considerable uncertainty as to the 
actual status of these two for jus. The adults of padeUus reared from 
cherry and hawthorn particidarly, and of malinelhis from apple repre- 
sent for the jiiost part c>;tremes in wing coloration. The former con- 
tains a majority of moths which have the primaries and fringes clouded, 
greyish or lead colored, while the latter has a majority of moths with 
primaries and fringes white. The two are distinct enough when 
characteristic examples are selected, but the separation of them be- 
cojues difficult when the intergrading forms are considered, as they 
merge into each other by im perceptible gradations. 

In order that the moths recently bred from apples should be cor- 
rectly identified, specimens were forwarded to Dr. Paul Marchal, Paris, 
who has devoted considerable attention to these insects, and in a letter 
dated October 20, 1917, he reports as follows: “The Ilyponomeutas 
which you forwarded to me have arrived. They were in rather bad 
condition as the \\'ings of two specimens vrere detached ; however they 
agree well with the sjiecies H. nialineJius. Tlicy are distinguishable 
from paddl’us by the front wings, the ground color of which is white, 
while the margins, examined from l)elow, are finely bordered vith 
white. Tlie fringe of the anterior wings is also mostly white, and not 
grey as with padellus. Although the moths are considered distinct 
species I am not at all certain but that under certain conditions one 
form may produce the othei', It cannot be positively denied that they 
are not two varieties of the same species. ” 

Breeding experiments are needed to definitely settle the status of the 
two moths, but until these arc undertaken the example of hluropeun 
writers may’ well be followed of designating the insects bred on haw- 
thorn and cherry as padeJhs and those from apple as 7 nalinelhis. 
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President R. A. Cooley: We will pass to the next paper by 
'SU'. Garnian. 

notes on the life-history of laspyresia 

MOLESTA BUSCK 

By Philip Garman, College Parh, Md. 

(Withdrawn for publication elsewhere) 

President R. A. Cooley: If there is no discussion we will pass to 
the next paper on the program, ‘^The Calcium Arsenates and Their 
F.fficiency as Insecticides/’ by Mr. Lovett, of Oregon. 


THE CALCIUM ARSENATES 

By A. L. Lovett, Entomologistf Oregon Agrtcvltural Experiment- Station 
iNTHOnrCTIOX 

'the value of the lead arsenates as a stomach poison for insects has 
been thoroughly established for the ])ast two decades. Just now the 
general advance in price on all commodities due to the war conditions 
has affected this material as well and the report is current that the 
available supply of lead arsenate is limited. This condition makes 
necessary the development of an efficient and practical substitute. 

C'alcimn arsenate has long been recognized as a cheaper material 
than the lead arsenate, but though numerous sporadic tests have been 
undertaken the general conclusion has been that the material is un- 
satisfactory because of too frequent excessive burning. The prevailing 
conditions have revived the interest in calcium arsenate and a numl>er 
of investigators, including ourselves, have begun a study of these 
materials. 

One of the larger commercial spray manufacturing companies esti- 
mates the annual production of lead arsenate for spray purposes at 

30.000. 000 pounds. This makes the annual cost to the grower about 

53. 000. 000 for their poison spray, ('alciiim arsenate, in which the 
comparatively cheap lime is substituted for the ex]nuisive lead, can be 
obtained at one-half the cost of the lead arsenate or effect a saving of 
SL800,000 annually, This estimate is based on ]irc-war prices and the 
difference in favor of the caleiuiu arsenate should be even greater now. 
’ An analysis of commercial samples of calcium arsenate gave a very 
High water soluble arsenic content, and as with most arsenical sprays 
the cause of burning is largely due to the action of the arsenic on the 
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foliage. This same diffieulty was eneountered in the earlier attempts 
to use lead arsenate and it was therefore assumed that, as with the 
latter, a more complete knowledge of the properties of calcium ar- 
senate, its composition and preparation, might lead to some practical 
method for its sulistitution for the more expensive lead arsenates. 

The calcium arsenates which would prove of any practical interest 
from an insecticidal point of view must have certain physical and 
chemical properties, including a reasonable stability. A study of the 
commercial calcium arsenates, including some supposedly high grade 
c.p. salts intended for reagents, indicated that without exception they 
were mixtures of two or more calcium salts, no two of which were alike 
in composition. 

l^elicving that the only possible method to properly study the proper- 
tics of the calcium arsenates for the purpose of determining their value 
as an insecticide and to establish any reliable data from which sound 
conclusions may be drawn as a basis for future work is to prepare the 
pure salts, this study was first undertaken. 

C'ALCiuM Arsenates Prepared 

The chemical work in connection with this project was outlined and 
developed in its entirety by i\Ir. K. H. Robinson, Assistant Chemist at 
the Oregon Station, and a manuscript detailing the work and results 
has been submitted to the Jojoiial of AdricuUnral Research. Phis will 
be pu])lished probably in April and to comply with the spirit and letter 
of the regulations concerning matters sul)mitted there, an attempt will 
be juade simply to summarize some of the essential details of this work. 

'Pwo {‘alcium salts, the acid calcium arsenate and the neutral or basic 
calcium arsenate, known respecthely as ('aHAs04 and Cas (As04i^ 
were ])ropared in the pure form, both of which giye much promise as 
insecticides. 'Plie chemical and physi(‘al properties of the two salts, 
including the specific gravity, solubility and relative stability were 
determined. The specific gravity and fineness of division, physical 
properties so essential in a pov/dcred spray to permit of the efficient 
spread on foliage and a suspension for a reasonable time in solution, 
were found to be satisfactory. Both materials when subjected to severe 
tests were found to be somewhat soluble. The calcium hydrogen or 
acid arsenate is decidedly soluble, approximating the amount shown 
by field tests to cause serious Inirning and indicating that this salt 
should not be used alone as a spray. The trioaleium, neutral or basic 
arsenate is only slightly soluble and would appear to be a safe spray 
material to use alone. From the standpoint of stability, the basic 
arsenate again showed to an advantage while the acid arsenate proved 
very unstable, permitting the formation of harmful amounts of soluble 
arsenic. 
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Excess Lime or Lime-Sulphur Render Materials Safe 

Considered from a practical standpoint it is evident that if some 
^uiLStance could be added to the spray which would prevent solubility 
•ind reactivity it would prove l)Gneficial in the use of neutral calcium 
arsenate, Ca 3 fAs 04 )^, and absolutely essential if acid oaleiuni arsenate, 
('aHAsOi, were to be rendered safe as a spray solution. Ordinary 
quicklime, CaO, should fulfill the requirements, the Ca(Otl)^ becoming 
sohiide reacting with any arsenic going into solution forming more 
calcium arsenate. As with the previous cases this proposition was 
subjected to a variety of elaborate chemical tests and the conclusion, 
following a careful analysis of the results, is that wherever CaO is 
present in even slight excess so thatCa(OII)'^ may bo found qualitatively 
in solution, no soluble arsenic will occur. One precaution must be 
observed here; be sure the lime is CaO and not (-aC'Os as this latter 
material reacts very slowly with the calcium salts and docs not prevent 
the formation of soluble arsenic. If one part of CaO is added for an 
equal amount of either acid or basic calcium arsenate in the solution, 
no burning of foliage should result from the spray due to the formation 
of soluble arsenates. 

Because of the desirability of combination sprays, studies of the 
calcium nrsonate-lime-sulphur mixture were undertaken. Following 
the reports of G. E. Sanders (1) as included in the proceeding of the 
Entomology Society of Nova Scotia for 191G and in conimuiiications 
from him on the success of the calcium arsenate-lirne sulphur combina- 
tion under field tests, more elaborate experiments with the pure mate- 
rials in dilute lime-sulphur solutions were conducted. 

The tests were in all cases favorable beyond expectation. In ad- 
dition to the pure salts, conirnercial calcium arsenates consisting of a 
mixture of CaHAs 04 , Ca 3 (As 04 )^, CaCOs and other materials were 
tested with the lime-sulphur. With all the materials no chemical 
reaction occurred and all the constituents remained constant. These 
tests included samples of the dry lime-sulphur now on the market which 
likewise was apparently a safe combination. A careful review of the 
article by \W M. Scott (2) on arsenate of lime vould indicate that 
the absence or presenci' of lime-sulphur in tlie solution was correlated 
with the presence or altsence of burn. 

Analyzed for total arsenic it was found tliat tlie calcium salts contain 
more than twice as much of the acti^■c killing agent as do the corre- 
sponding pure lead salts. Theoretically then for spraying purposes only 
one-half as much calcium arsenate is requirinl as of the lead arsenate. 
This point requires more elaborate experimentation. Preliminary 
laboratory tests with sprayed foliage, using a total of 50 tent caterpil- 
lars for each spray, indicated a very high toxicity, particularly for the 
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CaHAs04. Commercial samples in this test did not compare so 
favorably. There would appear to be a considerable dilution of the 
arsenates here. It is believed that this dilution of the commercial 
samples was in an endeavor to reduce the burn and not an attempt to 
adulterate the spray material. F. F. DeSellem (5) of North Yakima, 
Washington, reports in 1016 very favorable results against codling 
moth with a commercial calcium arsenate. At a dilution of half pound 
to oO gallons he obtained a total of 09.5 per cent clean fruit. 


Field Tests 


Field spraying experiincnts have been undertaken by several in- 
vestigators with varying degrees of success, A fairly elaborate series 
of tests were outlined at the Oregon Station, but due in part to un- 
favorable weather conditions and in part to war emergency entomologi- 
cal activities, the experiment finally resolved itself into a rather pre- 
liminary test of pure and commercial calcium arsenates alone and in 
combination. 

The following materials and combinations were used: 
NeutraFcalcium arsenate Ca3(As04)® 

Acid calcium ar.sonate CaHAs04 

Calcium ammonium arsenate CaNH4 As04 
Latimers calcium arsenate Commercial 
Tiches Fiver ealcium arsenate Commercial 
dliese matc'i’ials were used alone and in combination with an excess 
of CaO and of lime-sulphur at strengths of 2-50, 1-100, and 1-400. 
For example, neutral calcium arsenate was used as follows: 


1. Ca*(A804) 2 

2. 

3. 

4. 

5. “ 

G. “ 

7. '' 

8. 

9. 


2-50 = (at the rate of 2 pounds to 50 gallons) 
2-50 plus lime 1-50 
2-50 plus L.S. 1^0 
1-100 

1-iOO plu« lime 
1-100 L.S. 

1^00 

1-400 plus lime 
1-400 plus L.S. 


The trees were six-yoar-old apple and all materials were applied in 
duplicate — the date of application was June 15. Observations on 
burn were made, June 19, June 22, June 27, July 2, and July 18. 

A mass of notes were compiled from these field tests but are not 
deemed sufficiently conclusive from this preliminary experiment to 
warrant taking time for more than a brief summary: 

1. The commercial materials showed decidedly better adhesi\'fe 
properties than did the pure materials. 

2. The check trees, those without the addition of either lime or of 
lime-sulphur, gave a decided burn, accumulative in action. 
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3. The addition of lime or of limo-sulphiir materially reduced the 
burn and usually prevented serious burn entirely. 

4. The addition of lime-sulphur did not afford as perfect protection 
from burn as did the lime. 

tt is a matter of common observation that lime-sulphur used in mid- 
season^ even at a very high dilution on foliage which has not been 
>prayed previously that season with lime-sulphur, will sometimes give a 
serious burn. Likewise scab areas are found to afford a ready spot 
for the beginning of spray burn and in our tests it was evident that 
spray injury was most usual at such points and spread in all directions 
from the edges of the scab area. Another factor which appeared to be 
of equal importance in determining the probability and seriousness of 
the burn with a questionable spray was the natural vigor of the tree. 
Vigorous trees with large dark leaves seemed much more resistant to 
burn. Or to state it another way, materials which gave a considerable 
burn on average trees and on those showing more or less scab infection, 
in many cases showed no injurious effects when applied to vigorous 
clean foliaged trees. 

Summary 

1. The pure calcium salts, CaHAs 04 and Ca 3 (As 04 )^, have been 
prepared; and the properties essential for use as a spray material 
tested. 

2 . Acid calcium arsenate was found to be more soluble and less 
stable wlien subjected to unfavorable conditions than was the neutral 
calcium arsenate. 

3. Either of the pure salts or the coiiiuiercial salts when in solution 
with an excess of ("aO or with lime-sulphur gave no unfavorable reac- 
tion and judging from a chemical laboratory t('st should prove safe 
spray materials. 

4. Care should be observed to ascertain that the lime used is fairly 
pure CaO and not CaCOg. 

5. Preliminary field tests would indicate that a sufficient additional 
guarantee against burn is secured as to warrant the addition of an 
excess of CaO in the lime-siilpluir-calcium arsenate application. 

6. In preparing the solution for field spraying the lime should be 
slaked and added to the water in proper proportions in the spray tank 
and the solution agitated vigorously for 15 minutes or more before 
the calcium arsenate is added. 
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PuESTDENT K. A. CooLEY: This interesting paper is before you for 
discussion Stiulie.s of the effectiveness, burning qualities and cost ol 
arsenical.s are important, and it is evident that much is left whicli wo, 
iniglit desire in our knowledge of these matters. In Montana, a 
plant pathologist lias for years been studying effects of arsenical.? 
mainly on the apple and has shown, as was published in the Jaurnnl 
of Agricultural Research, in his experiment that white arsenic was 
remarkably non-iiijurious to the foliage of the apple when sprayed 
on the trees. Following this, wo, recently attempted to use white 
arsenic in spraying potatoes, receiving no injury' whatever on tlio 
potatoes, when amounts comparable to tlie amount of aiseiiio in Fan? 
green were used, and surprisingly not killing the potato bo'etlc, /.cpbii- 
otarsa lO-tineatn. tVe have evidently some things yet to learn about 
ar8('iiioaE. 

The next pMp(‘r is '‘The lnfiueri(‘e of AloUisses on the Adhesion of 
Arsenate of Lead," by Mr. Ilartzell, of New York. 


THE INFLUENCE OF MOLASSES ON THE ADHESIVENESS 
OF ARSENATE OF LEAD 

By F, Z. Hartzell, Vineyard Laboralonj, Xeic York AgricuUural Experiment 
Sfadon, Fredonia) X. Y. 

The use of molasses in spraying ini.\tures, for various reasons, has 
been rcoonmiended by certain workei's in [dant ]iathology and ento- 
mology. During the period from 1910 to 19 10 the writer used jnolassoii 
to make arsenate of lead more atlraotive to the Pose (.‘hafer (d/ac7v- 
dactylus suhsjjuwsus) and tlu' gra{)e root-u’orm (Fidia dUcida). The 
success that attended these eiti'lier ex])(‘riments ^Ye believe to have 
been due to th(^ lack of rain in the period immediately following the 
application of the material. During 1912, the ol>.servations in vine- 
yards sprayed with this coin bination indicated that failures to secure 
favorable results against the grape root- worm that season were 
related to the number of days intciAmning between the time of spray- 
ing and the first rain; i. e., the shorter the time the less ])erfect the con- 
trol of the insect. This in turn suggested that the adhesiveness of 
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sprays might be an important problem to be investigated. It was 
believed that ordinary foliage tests for adhesiveness were unreliable 
])C(‘ause of the difficulty of securing quantitative data. To overcome 
tiiis difficulty the writer devised the following method for making 
te.sts of adhesiveness in the laboratory where the various factors 
ijiight be under control. 

Method and Apparatus 

The gelatin film which had served as photographic negatives on 
5x7 glass plates was removed by means of hot water and the glass 
carefully cleaned by immersion in a sulphuric acid-potassium perman- 
ganate bath. Afterwards the plate was washed in hot water and soap 
and then rinsed in clean water. Between* thirty and forty plates were 
generally used in each series of tests when they were recleaned and 
used again. Eac‘h plate was numbered b}' means of a series of notches 
in one edge with a file. This system can be modified by numbering 
tlie glasses with diamond ink. In either method the marks are made 
on an edge or on the surface of the back of the plate. Before a test 
each plate was weighed on a balance sensitive to one-tenth of a 
milligram. 

The brands of arsenate of lead to be tested were used at the rate of 
one gram of paste arsenate of lead or .5 gram of dry lead to each 100 
cc. Of distilled water. The samples reciuiring molasses had the same 
amount of arsenate of lead to which was added 2 cc, of molasses to 
each 100 cc. of water. When the sample was prepared it was care- 
fully stirred to place all material in suspension and 10 cc. of the mix- 
ture was removed from the flask l^y means of a pipette and poured 
upon the plate, care being taken to spread the material uniformly 
over the surface. The plate was then placed in a horizontal position 
and allowed to dry at room teinj'xmatiire (near OS'’ F.) for twenty- 
four hours, when it was reweighed . lca(‘h plate then received a drench- 
ing with ordinary tap water delivered by moans of a sprinkling 
arrangement (described below) whereby the treatment was uniform. 
They were then placed in a vertical position on a diwTng rack and 
allowed to dry for twenty-four hours and, at the expiration of this 
time, were reweighed. 

d'he washing outfit consisted of a receptacle holding 3.25 gallons of 
water, tapering to an ordinary shut-olT to whitdi a rose sprinkler was 
attached. This water container was suspended by moans of a tvire. 
Tiie distance from the s])rinklcr to the plates was exactly two feet. 

plates were placed horizontally on a holder in a sink; the water 
turned on and allowed to flow until the receptacle wars empty, which 
required exactly two minutes. Of (‘cnirse all the water did not strike 
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the plates but it' was found that two plates could be treated at one 
time with the same precision as one. During the washing the outfit 
was swung slightly so as to distribute the water eqii i to all parts 
of the plates. The temperature of the water was jorded before 
each washing. In fact every effort was made to have tests uniform 
that the various brands or combinations tested in the several series 
could be compared. Each brand or combination was tested by treat- 
irig from two to five plates identically. 

^^'e first attempted to spray the mixtures on the plates but found 
it difficult to applv comparable amounts of material. The question 
of drying the plates was most perplexing. We first tried drying them 
in a water jacketed oven, regulated by a thermostat but found this 
method unsatisfactory. All the plates did not receive the same 
amount of heat so the upper and lower ones dried first and also there 
was not the proper air currents to carry off the moisture. This ob- 
stacle can be overcome only by means of a change of apparatus, 
entailing considerable expense so has not been attempted. e 
might add that drying at room temperature yields fairly accurate 
results. 

Ground glass iilatcs have been substifuted for the ordinary ones, 
thereliy simulating, it is believed, the more or less corrugated surface 
of the' loaf but these have shown little ndvantage over the smooth 
plates. (Uass has been usetl in all these experiments because of the 
necessity of using chemicals to thoroughly cleanse the plates before 
and after each test. It is true that these results are not identical with 
tests on foliage Imt they give us a method of comparing the adhesive- 
ness of various substances under identical conditions. 

Experimental Results 

During the winter of 1912-1913, about 500 tests were made with 
different brands of arsenate of lead and other insecticides to determine 
their sticking properties either alone oi' vith other materials. As 
many of the experiments were conducted with the aim of finding 
mixtures that would be both attractive and also possess adhesion 
and since this work is still in progress wo will confine our remarks to 
characteristic tests with arsenate of lead used alone and with molasses. 
These data are set forth in the following table. 

Jiefore discussing this table, wc would state that the several plates 
treated identically in each series gave ajnounts of material retained 
that were fairly uniform, so no serious error is introduced by using 
averages. 

From this table wc note (1) that the percentage of material remain- 
ing on the plates after sprinkling differs considerably with the different 
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Table Giving Data op Adhesive Tests 


Matc.‘rial Applii’d to Plates 


Brand A, a paste arsenate of lead 

without molasses 

B-amiA withnolafisee 

Brand B. a paste arsenate of lead 

without molasses 

Brands with molasses. ... . 
brsiitl C, a paste arsenate of lead 
w'thout molasses 

Brand C with molassi's 

Brand D, a paste arsenate of lead 

without molasses 

Brand D with molasses - 

Brand E, :i dry arsenate of lead 

without molasses 

Brand E with molasses 

Brniui F. a dry arsenate of lead 

without molasses 

Brand F with molasses 

Brand C. a paste arsenate of lead 


without sugar 

Brand G with cane sugar 

Brand H, a commercial preparation 
n{ Bordeaux and lead without 

molasses ■ ■ ■ 

Brand H with molasses 


Average Amount of 
Material on Plates after 
Drying 24 Hours and 
before Sprinkling, 
Grains 

Average Amount of 
Material on Plates after 
Sprinkling and Later 
Drying for 24 Hours, 
Grams 

Per cent of Mate- 
rial Remaining 
on Plates 

Number 
of Plates 
Tseti 

.0587 

.0017 

2,9 


.2632 

.0012 

'•2.0 

5 

.0424 

.0024 

5 7 

5 

.1452 

.0002 

* .5 

5 

.0580 

.0509 

87,8 

5 

.1611 

.0158 

*27.2 

5 

.0353 

0140 

39.6 

3 

.1426 

.0046 

*13 0 

3 

.0479 

.0039 

8,1 

2 

.1814 

.0047 

*9,8 

2 

.0707 

,0079 

11,2 

2 

.2070 

.0045 

*6,4 

2 

.0546 

.0089 

16 3 

3 

.1564 

.0016 

•2.9 

2 

i .0501 

.0438 

87.4 

5 

.1840 

.0016 

•3 2 



‘In the tests in which molasses was added we have assumed that the same amount of insecticide was added Uiat was 
found on the plate of the same brand without molasses and have calculated the percentage retained using thia 
amount as the base. 


brands of leads; (2) no dry arsenate of lead proved as adhesive as the 
batter adhering paste arsenate of leads; (3) several of the brands of 
paste arsenate of lead had poorer adhesive qualities tlian the brands 
of dry arsenate of load tested; (1) in every instance, save one, the 
addition of molasses to an arsenate of lead lessened its atlhesive 
properties and this decrease in sticking power was greater in some 
brands than in others; (5) molasses greatly decreased the adliesiveness 
of a commercial preparation of Bordeaux mixtiiia^ and arsenate of 
lead; and (G) cane sugar used in practically the same amount as con- 
tained in molasses caused marked lack of adhesiveness in arsenate of 
lead and therefore we believe that the sugar contiuned in the molasses 
is largely responsible for the decreased power of adhesion. 

Tlie results just given are of a preliminary nature and further 
investigation of this problem is i)lanned. However, it is worthy of 
note that when the same comhi nations wcix' tc'sted on grape foliage 
during the period from 1913 to BUG it was found that any brand of 
arsenate of load which shoAved ])oor adhesiveness in the laboratory 
tests also proved to adhere poorly to grai)C foliage. It was not pos- 
sible, however, to determine these variations on the leaA'es with as 
high a degree of precision as in the laboratory. 

Having determined the above facts we were able to secure excellent 
results with molasses and arsenate of lead for the control of the grape 
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. Kv =i,»lvins the weather indications and applying the spray 

Stiimwiien te lilU« »' 

1 fl„l in .tat on. .»t t.1.1. » 

mixture and arsenate of lead to act as a repellent to invading beetles 
which might enter the vineyard during the dispersion period. %e 
therefore suggest that the weather conditions be observed and care 

ex r sod to applv the molasses and arsenate of lead mixture at such 
eAcn ibLu Lu 1 1 tn ihp o xHocted for at least three or 

a time when freedom from ram is to be e..pecie.n lu 

four days. — — 

Pkesident H. a. Coolkv: Do you wish to ask Mr. Hartzell any 
,,ucstions or to discuss Ins iraper'.' If not, we will pass to anotlier 
paper by .Mr. Lovett. "Spreaders for Arsenate Sprays. 


SPREADERS FOR ARSENATE SPRAYS 

By A. L. Lovett, EntomoW.1 . Oregon Agricultural Experiment Station 


The economy of orchard spraying practices is a vital problem tod.ay 
and probably more aciiie in the northwest tlian elsewhere. 1 h.s is 
due in part to our mild climate, our excessive moisture conditions , a 
the spring and to the narrow margin between profit and loss, requiring 
a very high percentage of perfect fruit if our crop is to bring returns. ^ 
This problem of economics has made necessary a very intcnsne 
study of spray materials at the Oregon Station, their combination, 
relative value and frequency of apiilicatlon and has resulted m a senes 


of papers touching on this question. 

The results of the past three seasons as reported by Tartar and \\ il- 
son (1) and Lovett and Robinson (2) on the Toxic Values of the Arse- 
nates has lead to the conclusion that we are using our arsenates d 
lead in more concentrated form than is necessary. Our laboratory 
experiments indicate that approximately as great efficiency is obtained 
with acid lead arsenate at a dilution of 1-400 as at 2-50. Allowing 
for the natural factors which make it impossible to achieve ideal results 
under field conditions, theoretically a strength of 1 pound of arsenate 
to 100 gallons of water should give efficient control. In spite of tbn 
our growers feel that sufficient additional protection is obtained \\iti 
the July and August applications for codling moth as to warrant tbe 


additional expense of using pounds to 50 gallons. 

A careful analysis of this condition warrants the contention 
this apparent discrepancy is due largely to indifferent methods o 
application under average field conditions. Recent improvement s m 
nozzles, combined with greater pressure, permitting the spray solution 
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to be applied as a finely divided fog or mist like spray, indicate, in 
our preliminary tests, a very distinct advance in effectiveness. 

Of equal importance in this regard is the development of an efficient 
spreader which may be added to the arsenate solution. We believe 
(jiat if a satisfactory spreader can be developed it will l)e possible to 
cet very effective codling moth control with a dilution of 1 pound of 
arsenate to 100 gallons of solution. It is a matter of common experi- 
onee when checking on a sprayed plot for the thoroughness of applica- 
tion to judge largely by the half circles and blotches of dried arsenate 
deposited more or less irregularly over the sprayed surface. Our eon- 
(“Option of an efficient spreader is some material which allows the dro})- 
lets to so spread out and join one another as they dry that the arsenate 
finally rests as an even, regular, inconspicuous covering affording a 
perfect and equal protection for every surface. 

Suspension Tests 

The surface tension and specific gravity are probably factors of 
importance in determining the value of a spreader, but so far the corre- 
lation of each to the other has not lieen determined and does not appear 
to 1)6 ill a direct proportion. The ability of a liquid to hold arsenate 
ill suspension does appear to be a very fair indication of its ability as a 
spreader, however. The materials tested, the dilutions and results 
are given in Table No. I. 

One thousand cubic centimeters of each solution was taken, cylin- 
ders of uniform size and 1000 cc. capacity were used, and to each solu- 
tion was added 5 grams of acid lead arsenate; the cylinders were thor- 
oughly and uniformly agitated and the arsenate allowed to settle. 
Headings were made at the end of 5 minutes, 10 minutes, 2 hours and 
6 hours. 

Table I— Suspension Tests 


Material 

Dilution* 


Readings of Settled .Arsenate 


5 Min. 

10 Min. 

2Hrs. 

6 Hrs, 

Remarks 

Sage tea 

1 1000 

1 cc. 

1.2 cc. 

3.6 cc. 

6 cc. 

Good 

Sage lea 

Glue 

5-1000 

.7 cc. 

,0 cc. 

2,8cc. 

4.S cc. 

Verv good 

MOOO 

,8 cc. 

1 cc. 

.VI cc. 

f) cc. 

Good 

Clyeerine 

5-1000 

.6cc. 

.9 cc. 

4,2 cc, 

7.1 cc. 

Good 

Celatine. . . . 

1-1000 

.5 cc, 

.6 cc. 

2 cc. 

3.1 cc. 

Excellent 

Sugar 

5 1000 

7,7 cc. 

9 cc. 

,t!l down 


More rapid than water 

Honey 

Cuta Tragacanth 

5-1000 

1-1000 

3.8 ce. 

6.8 cc. 

4 cc. 

A 11 down 

8 cc. 1 

i All down 

Poor 

No good 

Fish oilsoan 

1-1000 

2 , 5 cc. 

3 IT. 

4, See. 1 

.All down 

Material fiocculent 

Cmein-lime . . 

PtesinsoaD. . . 

1-1000 

1 cc. 

1 .0 cc. 

3 2cc. 

5,S cc. 

Good 

5-1000 

3 cc. 

0 cc. 

3,8 cc. 

S cc. 

5 ce. 1 
All down 

All down 

Poor 


. The dilution fijjurea refer to the number of grame or cubic erntimetera of material to 1000 cc. of water; b grama of 
aciQ lead arsenate was added to each solution . 


borne of these materials were run a second and even a third time, 



gg JOCRN-AL OF ECONOMIC ENTOMOLOGY |Vol. II 

but with little variation in the general results. The sugar behaveil 
very peculiarly in actually precipitating the arsenate. The Gum 
Tragacanth did not go into solution and itself settled down to the 
lower two-thirds of the cylinder. 


On B,ean Foliage 

\ test of the solutions on bean foliage was next made, primarily for 
burn, but incidentally it gave an indication of great promise for two 
of the materials as spreaders. Twenty-five pots of a uniform size and 
containing similar soil were planted to an excess of common navv 
beans, ami placed in the greenhouse to grow. When the plants had 
attained a fair sixe, 10 pots were thinned down to a single uniform 
lican plant and lOwere thinned to two plants and in the following exper- 
iiiient the single plants weie used in reduced sunlight, those with two 
plants were used iu direct sunlight. The plants were sprayed on 
Xoveniber Id and observations on burn were made November 19, 21, 
iind 29. The aiseiiatc iu all cases was used at a strength of 4.8 gram* 
to 1000 ce. of solution. The materials used aud final results are con 
tallied in the following table; 


T.able II— Kbcoud 0? Dm' 


: 


1 Novethfior U( 

November 24 

1 November 29 


Matwiata 

Dilulioh 

Pi reef 

Sun 

Heduwd 

Sun 

Direct 

Sun 

Keduced 

Sun 

Direct 

1 Sun 

Reduced 

Sun 

Kemarb 

oi! soap. 

MOOO 


1 

So change 

So ehangc 

Serious i 

Pair burn 

Kot suitable 

.vlOOO 

Slifiht 

General slight 

1 General 

Nn change 

Not bad 

No change 

Questional 'Sr 

Giyc^riflo - . . 

10-1000 


'Xo burn 

1 Serious 

No change 

Serious 

Serious 



1-1000 

MeOitiia bum 
Sfiglit 

.Mediiuu burn 

No change 

No change 

h airly bad 

Not serious 

QueationaWr 


l-UKW 

Xci burn 

Nn ciiangc 

No change 

Slight. 

Trace 

Good 

Sage tea 

Sage^ tcs. . . . 
Caseiji-lifflC . . 

5-1000 



No burn 

No change 

No burn 

No burn 

Excellent 

lO-lOOO 


No burn 

Same 

No eliange 

Trace 

No bum 

Excellent 

5-1000 

Trsee- 

Xii bdi-Q 

No change 

No change 

Trace 

No burn 

Excellent 

Lime-sulptiur. 

10-1000 

Xo biiru 

Xu burn 

Slight. 

No change 

Fair 

.Slight 

Questional ii( 

Lune-aaljihur. 

20-1000 

Scattering 

Large spots 

Spreading 

No change 

Serious 

Fairly bad 

Not safe 

Check 


CoQsidcratiic 

1 

sealleriiifi 

general 

bad 

Spreading, 

general 

No change | 

Serioiia 

ICoDsidcrabk 

1 



The tAvo materials which the least burn, sage tea and the 
iime mixture, likewise approximated the ideal soiii^ht for in a spreails-r. 
The casein-Iimo solution, particularly on the bean foliage, spread oui 
evenly and undorinly, depositing the arsenate in a smooth, even, uicoir 
spicuous coating, A similar test of these two materials as spreader.' 
on the foliage of strawberry was made and gave most satisfactory 
results. 

Both of these materials are rather unusual and a , short discussim 
of their preparation should prove of interest. 
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Sage Tea 

The material referred to here as sage tea is the solution obtained by 
steeping one pound of cut up leaves and steins of our common prairie 
sage bush of Oregon (Artemisia tridentnta Nutt.) in one gallon of water. 
The water is brought to a boil, removed from the fire, the sage added 
and the vessel covered and allowed to stand for 12 hours or more, 
when the liquid is drawn off. This sage tea is a hvown, oily, emulsion- 
like solution. The oils and other ingredients present have not been 
determined but are probably similar to those as given by Rohak (3) for 
white sage (Artemida friejida Willd). The preliminary tests of the 
materials as a spreader so far made are not conclusive but are surely 
encouraging. 

Casein-Lime JVIixture 

The suggestion of the casein-lime mixture was obtained from an 
abstract of an article appearing in the Agricultural Gazette of New 
South Wales, XXIV, pt. 10, p. 868 on spreaders for Bordeaux mixture, 
'fhe material was mixed as suggested there, the procedure being as 
follows: To 3.5 grams of quick lime W'as added 1.5 grams of powdered 
casein. This material was ground- in a mortar to a homogeneous 
mass. The amount to be added to the solution Mas tlien weighed out 
and by small additions of water and much stirring finally rendered 
to a thin paste and then added to the general solution. Considered 
chemically wc may call this calcium-caseinate and as nearly as w^e can 
determine at present we probably have formed a colloidal solution. 
The very nature of it, its cheapness, the small amount required and 
apparently desirable qualities make it a material worthy of much addi- 
tional study. It is suggested that from 4 to 8 ounces of the mixture to 
100 gallons of solution is probably sufficient to obtain the spreading 
qualities desired. 
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if there is no discussion on this paper, I will pass to the next, ‘‘ A 
8tudy of the Toxicity of Kerosene, ’ by INIr. Moore, of Vlinnesota. 
Mr. Ituggles will read this paper. 
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A STUDY OF THE TOXICITY OF KEROSENE^ 

By William Moore, Head, Section of Research m Economic Zoology, and 
S. A. Graham, Division of Economic Entomology 

Introduction 

During the summer of 1916 i\lau?ovitch, assistant in entomology 
in this division, successfully spra^'ed a held of potatoes with pure kero- 
sene killing the loaf hoppers, Jamdtv, without injuring the potato plants. 
Sanderson* states that “pure koi’osene should never be used on foliage, 
for though occasionally someone will report using it successfully with- 
out injury, in almost all cases serious burning of the foliage results/' 

Kerosene and kerosene emulsions ha^'e been in general use as insec- 
ticides since the early eighties when the hist papers on this subject 
appeared.^ Although good results were often obtained, particularly 
in the use of the emulsions, it is also true that frequently either the 
insects were not destro\ud or the foliage was severely burned. 

Where burning has occurred it lios been the custom of many ento- 
mologists to lay the blame to an imperfect emulsion. The result has 
been that within recent years the use of kerosene as an insecticide has 
been largely abandoned in this coimtr^L llesiilts obtained in the 
study of a large series of volatile organic compounds^ showed that the 
boiling point, as an index of the volatility, had considerable influence 
on their toxicity to insects. With these results in mind it was con- 
sidered that a stud\^ of the toxicity of kerosene to both plants and 
insects would he of value in clearing up the irregular results frequently 
obtained in using this material. 

Kerosene 

Kerosene is the name applied to an oil intended for burning pur- 
poses. It usually consists of tliose fractions of petroleum distilling 
over between 150'’ and 300® C\ and is re((uirod by law to meet a certain 
flash test, kvon from the same source such an oil may* vary eonsid- 

iPuhliahed with the approval of the Director, as Paper No. 93 of the Journal 
Series of the Minnesota Agricultural Experiment Station, 

^Sanderson. Insect Pests of Farm Garden anci Orchard, p. 49. John Wiley A 
Son, Pub., New York, 1912. 

•Riley, C. V. Rpt. of Ent,, Ann, Rpt. Dej)t. of Agr., 1884; Rpt, of Ent„ Ann. Rpt 
Dept, of Agr., 1886. Hubbard, H, G. Scale Insects of the Orange, Remedies and 
Application. Rpt. of Ent., pp. 106-'r2f) from Rpt, of Dept, of Agr., 1882. 

•Moore, Toxicity of Various Benzene Derivatives to Insects, Jour, of Agr. Kc- 
eearch, vol. 9, No. 1 1, 1917; yolatility of Organic Compounds as an Index of their 
Toxicity to Insects, Jour, of Agr. Research, vol. 10, No, 7, 1017. 
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erably in composition due to its manner of preparation. Some are 
j^laoed on the market directh^ as they arc obtained in distillation, 
while others are further purified. Some consist of heavy oils which 
h‘ive been diluted with naphtha to give them the proper flash point, 
wliile others are heavy oils which by a special process of distillation 
hriown as cracking are broken up into oils having a lower boiling point, 
thus enabling them to pass the flash test. In addition to these and 
other types of kerosenes which may be obtained from the same source 
there might be mentioned an almost endless number of variations 
depending upon the source. The petroleum obtained from the fields 
of Pennsylvania, Illinois, Indiana, Texas, California, Canada, Russia, 
and other places, to which may be added the Scotch shale oil known as 
paiJidin oil in England, all vary to some extent in their chemical com- 
position. Not only do they vary in minor constiuents but even as 
to the series of chemicals which they contain such as the Pennsylvania 
oil with its paraffin base and the California oils with their asphaltic 
Ikisc. ^^dth these variations in mind five different oils were obtained 
for this study. Two of these were obtained from the same field but 
were decidedly different oils while the other three represented different 
oil fields. Only American oils were used as it is doul)tful if foreign 
oils are usually encountered on the American market, d’he oils may 
he conveniently referred to as A, B, C, D, and E; A and B represent- 
ing oils from the same field but differing in that A was more refined 
and a more expensive oil than B. C, D and V. represented oils from 
other fields. These oils were all fractionally distilled into four parts 
with the idea of obtaining compounds of a more even chemical com- 
position and with a smaller range of boiling points. Table I shows 
the different boiling points of the fractions and the per cent of each 
fraction to the whole. 

Table I 


Oil 

First Fraction 

Second Fraction 

Third TYaction 

Eesidue 

Boiling 

Point 

CT 

/f 

Boiling 

Point 

"c 

1 

Boiling 

Point 

1 ! 

( 

Boiling 

Point 


A 

140“-187“ 

27.2 

187"-234° 

42.0 

: 234"-280" 

2S,2 

280" -f 

1.9 

B 

160^-200" 

19.5 

200"-211P 

57.7 > 

' 24O°-2S0° 

, 21.0 

280“ + 

; E7 

C 

135"-183“ 

11.1 

183°-23E 

OG.O 

23E-280" 

22.2 



I) 

150''-195“ 

20. U 

195"-24a“ 

00.0 

24n‘’-2S5" 

! 20*. 0 



E 

150"-185" 

37.4 

185°-235" 

40. 0 

235'’-200" 

■ 12 , 2 

200“+ : 

4 + 


Results of Experiments 
Toxiciiy to Plant, 

The toxicity to plants was tested by spraying tomato plants, in the 
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greenhouse under similar temperature and light conditions, with the 
unfractionated oils, the different fraction of these oils, and the oils 
La fractions emulsified with soap and applied a various strengths. 
These oils were all emulsified using the Riley Hubbard formula with 
ivorv soap as the emulsifier. 

Results of spraying with the pure oils ‘I'-’ ! 

TT L’rAi" thpso (Uita it is evident tiidt cliiierent 
are given in lablo li. rioiu iocsl 

Table 11 


1— Uniaiured. 2-Vcry slightly injured. 3— Sligiitly injured, 4-Injured, 
Figuiea in parent! lesia are th3 results of pndiminary experiments carried out 
temperature and illustrate how results may vary with varying conaitions. 


0 — .weriuusir lujuiw. « T j 
uiidrT varying conditions of light anS 


brands of kerosene differ in their toxicit>' to plants, and further that 
there is a difference in the action on plants of the varioos fractions of 
the same brand. In using the pure oil it may bo noted that the lowest 
fraction in general injured the plants less tlian tiie set^ond fraction, 
blit the second fraction produced as a rule greattu’ injury than the 
third fraction. In the experiments it was noted that the first 1 nod ion, 
containing the oils with low boiling points, peiietratcil the leaves very 
quickly and the injury was netted very much sooner than with the 
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higher fraotions. In some brands, notably I\, the injury from this 
fraction was greater than from any of the other fractions. In con- 
sidering the emulsions it is api)arent that the soap iirotected the plants 
from the most volatile portions until such time as it had evaporated, 
lienee in emulsions the lower fractions of the oil were loss injurious than 
the higher fractions which remained on the plants so long that they 
had an opportunity to penetrate after the emulsion had dried out. 
Some kerosenes can be used at a relatively high concentration with 
little or no injury to the plants, while other brands produce injury 
when as dilute an emulsion as 3 per cent is used. This is more inter- 
esting in that A and B, kerosenes from the same field, showed this 
decided difference. This is possibly due to impurities in B which are 
not present in the more highly refined A. The influence of using hard 
water in diluting the emulsion resulted in a greater injury to the plants 
:lian the spray of the same strength diluted wdth distilled water. 

The Toxicity of Vapor of Kerosene 

Inasmuch as Shafer^ considers that it is the vapor of kerosene and 
dmilar compounds which kills insects when used as a contact spray, 
i. study of the vapor of the different brands and their fractions was 
nacio. 

In testing the vapors the house-fly, Mmca donmtica Linn., was 
ised. The flies were placed in flasks and the amount of material 
■equired to kill them in 400 minutes w^as determined as described in 
previous papers by one of us.^ The results are shown in Table III. 


r.ujLE III — Numreh cc. of Oil per Liter Required to Kill in 400 Minutes 


Oil 

Uiifraclioiiated | 

First Fraction 

Second Fraction 

Third Fraction 

A ! 

.006237 ^ 

1 .tHRl.58 1 

1 .004752 

1 * 

B 

.005454 

.00297 

.003267 

■¥ 

C 

,00594 

.00297 

.001782 

* 

D 

.005846 

.003584 

.003584 

* 

K 

.006534 

.003801 

.00297 

* 


* Not killed in 400 mm. in saLnrated atmosphere. 


From this table it is evident that only the lower fractions are capa- 
ble of killing the insects, the higher fractions not being sufficiently vola- 
tile to produce sufficient vapor to kill at ordinary temperatures. 

The amount of liquid of the second fraction which was necessary to 
bill, the insects was far in excess of that wdiich wmuld volatilize and 

^Shafer, G. D. How Contact Insecticides Kill, I and 11, Tech. Bui. Mich. Agric. 
Exp.Sta. Bui. 11, 1911. 

* Moore. Loc. cit. 
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apparently death was due to only the portions of this fraction with the 
lowest boiling points. From these results it would appear that only 
the lowest fractions of kerosene would be effective when it is used as 
a contact insecticide. 

Toxicity of Kerosene Emulsions to Insects 

To determine the accuracy of this point different kerosenes and 
their fractions W'ere used in a 5 per cent emulsion as a spray for the 
destruction of the snowball aphis, ApAfs dbur nicola GilkiiQ. These 
are sprayed with a 5 per cent emulsion of the oils and their fractions. 
The aphids were counted before and after spraying to determine the 
per cent killed. Results of these experiments are shown in Table IF. 

These data show decidedly contrary results to what might be ex- 
pected. The higher fractions u'cre in all the oils most toxic. As a check 
snowball aphids were sprayed with a soap solution of the same strength 
as that used in the 5 per cent emulsion with the result that only 30 
per cent of the aphids were killed. The effectiveness of the high boil- 
ing point fractions cannot be due to the soap in the emulsion nor can 
it be due to any influence on the penetration of the oils or the lower 
boiling points would also have shown this influence. It would appear, 
therefore, that the death of the insects from high boiling point coin* 
pounds is not due entirely to the vapor. This matter is being investi- 
gated and will be reported later. 


Table IV — Per Cent of Aphids Killed by a ,5 Per cent Emulsion 


Oil 

Unfractionated 

1 

First Fraction 

1 

Second Fraction 

Third Fraction 

A 

1 

81.5 1 

1 

j o6 . 5 

94 

90 

B 

74 1 

: 06.56 

100 

100 

C 

90 i 

66.66 

77 

100 

^ 1 

90 : 

i 90 

70 

96 


- , 

60 

89 

1 

100 


Conclusion 

The results of those experiments point out conclusively the grcal 
variation in the toxicity of different types of kerosenes to both insects 
and plants. Although an imperfect emulsion would naturally result 
in injury to plants, it by no means follows that where burning dors 
occur that it is always due to an imperfect emulsion. The cause of 
the burning may be entirely duo to the type of kerosene used, 
great is the difference between kerosenes that it is quite possible to 
use certain types of kerosene pure upon certain plants under favoralile 
climatic conditions. Inasmuch as kerosenes even of the same brand 
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no doubt vary from time to time in their physical characteristics and 
chemical composition the use of kerosene is always uncertain. The re- 
sults, however, show that kerosenes of considerable value as insecticides 
and of very slight toxicity to plants can be manufactured. They 
should, however, be manufactured for the particular purpose of insecti- 
cides to meet an insecticide test rather than a flash test. 

Summary 

1. Kerosene varies greatly in its physical characteristics and its 
chemical composition, even when coming from the same oil field. 

2. Low boiling point fractions of kerosene are in general more toxic 
to plants than high boiling point fractions when used pure. 

3. Injury by fractions with low boiling points can largely be pre- 
vented if they are applied in the form of an emulsion, since the emulsion 
holds the oil away from the plant until such time as it has evaporated. 

4. Emulsification of high boiling point fractions does not give this 
protection since the oil remains on the leaf after the emulsion is de- 
stroyed. 

5. Low boiling point fractions are more toxic to insects in the form 
of vapor than high boiling point fractions due to the slight volatility 
of the higher fractions. 

b. High boiling point compounds are more toxic than low boiling 
point compounds when used as contact insecticides in the form of an 
emulsion. 


President R. A. Cooley: I will call for the next paper, '"Insecti- 
cide Tests with Diahrolica riffata,'' by Howard, of Wisconsin. 


INSECTICIDE TESTS WITH DIABROTICA VITTATA 

By Keale F. Howard, Madison, TFis., Specialist, Bureau of Entomology, 

Truck Crop Insect Investigaiiom.^ 

The r61e which insects play in the transiiiission of certain serious 
plant diseases makes the control of the species involved of even greater 
economic importance than heretofore. During the course of inves- 
tigations into the control of insects which transmit cucurbit diseases, 
especially the mosaic disease, the use of stomach poisons received some 
attention. 

A trial was made on a large scale in HHG, at Wadison, Wisconsin, 
to control the mosaic disease by controlling the striped cucumber 

^ Published with the permission of the Chief of the Bureau of Entomology. 
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beetle, which was supposed to be one of the chief factors in the dis‘ 
seniination of this disease. Bordeaux mixture 2-4-50, with lead arse^ 
nate paste 4-50, was applied to all cucurbits in an isolated area. 
Eleven acres were treated every 7 to 10 days during the first half of 
the .season. Tlie beetles were extremely abundant. 

It soon became apparent that the control of the beetle was far fron 
perfect, and we could notice no lessening of the destructive mosaic 
disease. A number of experiments were then started, with the pur- 
pose of obtaining definite data on the efficiency of the spray. Some 
insecticides whici^ had been tiied in a small way in the field, and which 
showed no injury to the plants, w^ere also included. The results were 
checked during the past season. 

To ascertain the percent efficiency of the Bordeaux-lead arsenate 
in the field, a numi)er of beetles were collected from young squash 
plants immediately Irefore si)raying for the first time and twenty- 
four houns later. Aflei‘ teii days, 10 of 102 beetles collected before 
spraying had died, while 25 of 93 beetles collected after spraying had 
died. The per cent mortality of each was respective!}^ 10.8 and 36.77, 
or about 26 ]Aer cent efficiency of the spray. This was surprising, for 
Bordeaux-lead-arseiiate had been recommended for the control of 
the striped cucmnlicr Ircctle. 

A series of tests were then conducted in large cages, wooden frames 
and cloth top and sides, the latter with sleeves for head and arms to 
make hamlliiig convenient and eliminate losses. The cages were 
placed over single plants in the field, and a heavy muslin clotli was 
sewed about the stem of tlie plant and tacked to the sides of the cage 
to prevent the beetles from Irurrowing in the soil. A small compressed 
air atomizer, capacity one qtiart, was used in tlie spraying. It was 
aimed to cover the plants (“ompletely, a practice hardly possible under 
field conditions. All blossoms were plucked because of the avidity of 
the species for flowers, which co\ild not be sprayed thoroughly. The 
beetles were left on the sprayed plants for twenty-four hours unless 
otherwise noted, and were then removed to Riley cages and observed 
daily for five days, l^ach cage cotitaiiied 100 beetles and a check 
was run with each experiment. The beetles were collected from nn- 
treated fields. In most instances tlie living and dead beetles were 
counted ^^dien removed from the plants, and again at the close of the 
experiment. Table I gives the results of the experiments carried cn 
in 1916. 

In 1917 two experiments were iierformecl in a similar manner but 
new cages of special construction were used and the losses of the 
active beetles in handling were greatly reduced. The cages were con- 
structed as follows: a frame 2 feet wide, 2 feet high, and 3 feet loii|j 
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1 no Beetles per Test. Check of 100 beetles per experimeat. Beetles on plants 24 hours unless noted. lAvc beelW 
counted at teglnnin^ 6"^ end of experiment 


Dale 

1916 

Insecticide 

i 

Rate per 
50CsI. 

1 

,5 Days after Put 
on Plants, Total 

Total Killed by 
Insecticide 
KIbciency) 

1 

Alive 

Dead 


1 Lead arsenate paste 

1 1 

37 1 

45 

41 


Check 


91 1 

4 


Lir ■’ 

BordeauX'lead-arsenate 

( 2-4 

93 ' 

1 

0 


Check 

L- 


1 


3 

Calcium arsenate powder 

2 

59 ! 

13 ! 

1 

1 

Check 

1 


84 

12 


Aug- n 

Cheek 

1-4 , 

97 

0 



Bordeaux-lead-arsenate ' 

14- 

87 

2 

2 


Lead arsenate paste 

4 1 

99 

6 

6 


Sweet lead arsenate 

4 

85 

13 

13 


Paris green i 

1 


20 

20 

Aug 11 

Check 


‘92 

5 


t 

Cohait. arsenate paste ' 

2 

92 

S 

3 


Zinc arsenate powder 

2 

8(1 

19 

14 


Zinc arsenite powder ' 

2 

65 

20 

21 


Arsenic bi sulphide 

2 

94 

3 

-0 


’ After four days, 
t On plants 48 hours. 

Note; Beetles killed by parasites counted as living. Beetles which escaped in handling also counted aa living. 


was covered on three sides and top with 20 mesh pearl wire. The 
fourth side was covered with hea^'y muslin^ in which were sewed 
three sleeves placed in the proper positions to enable one to insert 
his head and arms and work with ease. The bottom was covered 
with heavy muslin which had been sewed about the plant. 

The insecticides w^ere used in different proportions, however, the 
aim being to have approximately equal amounts of arsenic pent oxide 
per unit of spray. Lead arsenate was used in the same proportion 
as in 11) IG, but Paris green and zinc arsenite were varied to suit, so 
that the former was used at the rate of 1 to GO, tire latter at 1 to 10. 
Fish oil soap was used in each test of July 6 except in the case of the 
sweetened lead arsenate, at the rate of 2 pounds to oO gallons. Chemi- 
cal analyses of the insecticides showed them to lie representative of 
the preparations on the market. 

The poisoned bran mash used was made according to Fanner's 
BuHetin No. 747, but pulp of muskuielon ivas substituted for other 
fruit . The result a of those exporimeiits are given in I'able II. 

The general average of all tests gives, 1 believe, a very good idea 
at the relative value of these insecticides in the held, and what one 
might expect when the repellent properties of Bordeaux mixture are 
cfiiisklered. It is true that all these insecticides are more or less 
rcjiellent. Tliis has been determined in a different series of experi- 
ments wLich are not recorded here. Tlic general average may be 
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Table II— 2 Expebimewtb wira 12 IsaEcnciDEs 12 Tests 
lOO beetles per U^t. Check of 100 cJSSe(fev?ry given in table ^ 


Dat-e 

Insecticide 

Formula 

1917 



July 6 

Lead arsenate, wet 

2 lbs. Pwdf. 

60 Gal. 


Load arsenate and molasses 

30 Gal. 

9 qt. Mn'. 


Lead arsenate and Bordeaux 

2 -.iO 
'M-50 


arsenite, wet 

I lb. Pwdr. 

40 Gal. 


Bran mash 

Paris green 

1 lb. to 

60 Gal. 


Check 



Aug. 10 

Li‘ad arsenate, wet 

Lead arsenate and molasses 

Same ns 
above 


Lead arsenate mid Bordeaux 

^aliove 


J^iiie arsenite, wet 

Same as 
abtive 


Lead arsenalc, dust 

1-3 


Paris creeii, wet 

1-60 


Cheek 

J 


0 Days after P\it 
on Plants, Totals 


48 

24 


18 

10 

20 

14 


Total Killd by 
Insecticide 
(% Efficiency) 


35 

60 


misleading m one respeet, for sweetened lead arsenate is more effective 
than indicated. However, in the held, where most of the above in- 
sectieide,s were given a thorough trial on a good acreage in 1917, the 
results were not noticealily different than with any of the others, 
althougli sweets have been shown to 1.)C attractive in other experiments. 
The poisoned tiran masli is not included in this summary, since siilise- 
quent tests showed that even sprayed plants were more attractive. 
The average of the two seasons’ results is as follows: 


Zinc arseiiitc, average ot 3 tests ■‘a /c enificm 

Lead arsenate, average of 4 tests / C- efficient 

Sweetened lead arsf^nate, 3 tests efficient 

Paris green, average of 3 tests efficient 

Zinc arsenate, \ test efficient 

Bordeaux lead arsenate, 4 tests efficient 

Lead arsenate dust, 1-3, 1 test efficient 

Cobalt arsenate, 1 test cfiicient 

Calcium arsenate, 1 test 1% efficient 

Arsenic bi-sulphide (Realgar), 1 test 09c efficient 


Zinc arsenate is too unstable, in its present commercial fonn, :it 
least, to be of importance. Cobalt arsenate needs no further comment, 
i Arsenic bi-sulijhide is too liea\-y to stay in suspension and does not 
spread well. This fact no doubt accounts for its poor sliowin^. 
Zinc arseriite is apparently more effective than arsenate of lead. 

The fact that a liiji;her per cent efficiency was indicated by collcc- 
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tions before and after spraying in the field, than in the tests is easily 
explainable by the faet that the beetles had recently emerged when the 
collections were made, and were feeding indiscriminately. The 
seasonal life history of Diabroika viituta must be kept in mind in inter- 
pret inf? ail of these tests. 

It is evident, as has been mentioned by others, that Diahrotiai 
tilUHa is difficult to poison. Tn cases where Bordeaux mixture is of 
value ill controlling plant diseases, it may lie used to advantage with 
lead arsenate or preferably zinc arsenite. rndcr conditions which 
prevail in the cucumber growing sections of the North Central States, 
its value as a control of the striped cucumber lieetle does not warrant 
the expense of application. 


President R. A. Cooley: Do yon wish to discuss this interesting 
and valuable paper? If not, we will pass to the next paper, ‘‘The 
liuported Cabbage Worm in Wisconsin,'' by Mr. Wilson and Mr. 
Oentnor. of Madison, Wis. 


THE IMPORTED CABBAGE WORM IN WISCONSIN 

By H. F. Wilson and L. G. Centner, 

University of Wisconsin^ Madisony TFis. 

There is a general belief among AVisconsin canners and growers that 
it is dangerous to use cabbage that has been sprayed with poisons of 
any kind. Both canners and growers recognize the fact that the cab- 
bage worm is a serious pest but the growers have not been free to use 
essential combative measures because they consisted of spraying with 
arsenicais. 

Other investigators have alri^atly shown that cabbage sprayed with 
arsenicals may be eaten without daiigin’ to the consumer but in order 
to more tlioroughly convince Wisconsin growers of these facts, the in- 
vestigations from which the included data was secured were planned. 

The life-history work of two seasons lias shown that there are three 
distinct generations each year and sometimes a partial fourth. There 
IS nonually more or less overlapping of generations, especially toward, 
the latter part of the season. Tlu‘ luaxiiuuiu emergence of adults 
from overwintering chrysalitls occurs sonioM'lierc from the first to the 
middle of i\fay, depending upon the season. The maximum emer- 
gence of adults of the first generation oiamrs during tin' first two weeks 
of July; and of the second generation during the first two weeks of 
August. 
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In the southern half of ttie state generally speaking, both early and 
late cabbage are grown while only late cabbage is grown in the northern 
sections. The early cabbage usually matures without much injury 
from the cabbage worm, but the late cabbage is often seriously in- 
jured and as many as 35 per cent to 40 per cent of the heads may he 
inade unfit for market. In very severe cases entire fields are wiped 
out In the northern half of the state the late cabbage sometimes 
matures in good condition without a single application of spray while 
at other times the losses are veiy serious. 

In the experiments carried on at iNladison during the past year the 
following insecticides were used: Paris green, lead arsenate (powder 
and paste), zinc arsenite, calcium arsenate (powder and paste), tobacco 
dust and finishing lime. AVlion applied in the liquid form the sprays 
were applied at the rate of one pound of the powder or two pounds of 
the paste to fifty gallons of water. The following materials were used 
as “spivaders" or “stickers’-, common yellow laundry soap (resin) at 
the rate of one or two pounds to hfty gallons of spray; molasses at the 
rate of one or two quarts; and molasses and lime at the rate of two 
quarts of molasses and three pounds of lime to each fifty gallons of 
spray used. ^Vllen a])iilied as a dust spray, the materials weie diluted 
from three to ten times by weight with lime. 

The results of the experiments showed that Paris green (this was 
used onl}' in li([iud form], load arsenate and caleium arsenate ga\e en- 
tirely satisfaelory control, while, contrary to expectations, zinc ar- 
senile failed to give control in any of the four plats to which it was 
applied, in fact some of the jilats sprayed with zinc arsenite were 
practically as severely injured as the unsprayed cheek plat. In com- 
paring the liquid sprays with the dust sprays, results showed that the 
liquid sprays gave slightly bi’tter control than the dust sprays due to 
the fact that the latter wew more easily washed off by the heavy deavs 
and rains. Tobacco dust and lime seemed to have practically no effect 
upon the cabbage worms. 

Common laundiw soap used with the liquid sprays at the rate of one 
pound or more to fifty gallons gave far better results than where either 
molasses alone or molasses and lime were used, due to the more even 
distribution of the poison in the case of the former. 

From one to two applications of spray are generally used to combat 
the cabbage worm. Ordinarily one application made a week or ten 
days after the butterflies appear in large numbers in July and another 
\ in August will give satisfactory control. 

In order to determine whether or not there is any danger of poison- 
ing to the consumer from the use of arsonicals, one head from each of 
six sprayed plats and one head from the check plat were analyzed i*y 
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The Agi'icultural Chemistry Department of the University. The plats 
fi-otn which these heads were taken had received live sprayings, the last 
<pxay having been applied about a week before picking. In preparing 
the heads for analysis, only the outer leaA’es wore removed as is done 
ttv the grower, then one more layer of leaves was removed to correspond 
to those taken off by the housewife. Not even a trace of arsenic was 
:iocured in the analyses. 

Inquiries have been made with regard to feeding the outer leaves to 
stock, therefore an analysis was made of the outer leaves of three plants, 
two taken from the plats sprayed five times with lead arsenate and 
I’aris green respectively and one sprayed twice with ealeiurn arsenate. 
The results of the analysis were as follows : 


plant sprajmd with lead arsenate 56.7 mgms. AS2O3 

Plant sprayed with Paris green 22.8 ingms. AS2O3 

Plant sprayed with calcium arsenate 1.25 mgms. AS.Qs 


Those are large quantities of arsenic and would undoubtedly poison 
stock. The fatal dose of arsenic for mature man varies from 8 to 20 
iiigms. 

('onclusions: While Paris green gives efficient control the cost is 
too high for economical use. Lead arsenate and calcium arsenate at 
the rate of one pound of the powder or two pounds of the paste to fifty 
gallons, with the addition of one pound or more of common laundry 
soap, give efficient control and are the most economical to use. 

The failure of zinc arsenite to control the cabbage worm is not under- 
stood and further experiments will be made. 

No trace of arsenic was found to be present on sprayed heads pre- 
pared for cooking even when sprayed as late as a week before picking. 
Idle outer leaves may carry enough arsenic to poison stock and are 
therefore dangerous to use for that purpose. 


President H. A. Cooley: Do you wish to ask any questions of 
Mr. Centner, or discuss his paper? If not, the next paper is, “Poi- 
soned Bait Experiments with the Onion Maggot,” by Mr. Xeale F. 
Howard, Aladison, Wis. 
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POISONED BAIT FOR THE ONION MAGGOT 

By Neale F. Howard, Madison, Wis.; Specialist, Truck Crop Insect Invesiigaiions. 

Bureau of Entomology^ 

During the past two years many inquiries have been made concern- 
ing the poisoned bait spray as a remedy against the onion maggot. 
Hykmyia (intiqua Meigen- {Pigounjia {Phorhia) ceparum, P. cepeioriun s. 
The writer therefore thought it advisalde to give at this time a brief 
summary of the work performed along this line in 1915 and 1916. 

The poisoned bait as a control for the onion fiy was tested in an ex- 
perimental way at the AVisconsin Agricailtural Dxporiment Station ii] 
1913, under the direction of Professor J. G. Sanders. The results ol)- 
tainod in this preliminary work at Pacinc, Wis., by Dr. II. II. \\ 
Severin were ]>ron using. 

In 1914 growers from different parts of the state reported faxmrahilc 
results from the use of th(^ s])i'ay to Professor Sanders, The infestation 
that y('ar was lighter than in most years, howex'er. In 1915 the writer 
was stationed at Green Pay, M4s., for five months to investigate llie 
remedy, working for the Pm-eau of Ifntomology under the direction of 
Profo.ssor Sanders and Dr. Chitteiulen. In 1916 the WT’iter returnc'ij 
to Green Bay for six weeks to rej:)eat the trial, under the direction of 
the Bureau of Ixntomologxx^ 

In 1915 the poisoned ])ait wais applied to seven acres of onions on 
one farm, wdicrc the waiter made his headquarters, and to a slightly 
smaller acreage on four neighboring farms. Applications w^ere made 
with a small compressed air sprayer, altered to give a coarse spray 
(Ph3, fig. 1 ). The operator walked up rumi dowm the fields, al)Out eveiy 
15 or 18 feet, and released a quantity of spray every four paces. Ir. 
this manner about three gallons WTre applied to the seven acres on the 
average of twice a week, weather permitting, as soon as the onion? 
came up until the latter part of .lime. In the latter part of l\Iay the 
amount of spray applied w^as doubled, fhe bait w as rnixial according 
to the Zanders formula, as follows: 5 grams (about 1 /6 ounce) of sodium 
arsenite, dissolved in boiling w^ator; one-half pint of molasses; one 
gallon of w^atcr. 

^ ‘ Published witli the j)cnrjissiou of the Chief of the Bureiui of Entomology. 

* Stein, in “Katalog der Pata^arktischen Diiiteren,’’ Vol, 3, phees ceparum Meigcii 
(1830) and cepdorum Meade (1883) in .synonymy with Jlylemyia anliqua 
(1826), Ihis fact, together with the practice of EuTOj)ean ent()iiiologi.sts of de.4s- 
nating the onion fly i)y the latter name, makes it advisable, in the writerts opinion, 
to adopt it in the Vnited States, 

^ The writer desires to acknowledge the cooperation of the Department of Economic 
Pmtomology, University of IVisconsin, and of the firm of Smith Brothers, (ireen IL-iv, 
Wisconsin. 
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By the first week in June the maj^j^ots were doing nmcii damage to 
^lio young onions, and by the end of June the infestation was serious. 
Apparently no benefits whatever had accrued from the use of the poi- 
soned bait, and the application was discontinued. One field of three 
acres showed a 75 per cent infestation, others 50 per cent or less. 

During the next eight weeks a series of fly trap experiments were 
performed to ascertain the attractiveness of various baits, and to deter- 
mine the killing properties of the poison. In these experiments 14 
j)aits were used. Over 12,000 adults of the three species of root mag- 
gots prevalent in the locality were trapped, examined, and counted. 
The males were determined specifically, but the females w'ere counted 
in- toto. The total, 12,084, showed 59.4 per cent or 7,176 females, and 
40.6 per cent or 4,908 males, of the species Hijkmyia Phorhia 

hnhmca', and Pegomyia fnsciceps. 

Of the baits used, Zanders formula, with the addition of sliced onion, 
proved to be 300 per cent more attractive than the unmodified bait of 
Oilute molasses. Fresh onion ranked second, wdiile plain dilute molas- 
ses ranked third. Of the other baits, stale beer attracted a large n um- 
ber of these Hies as well as many others. 

To (ictermine the toxicity of the baits, check traps were included in 
the above experiment. Comparison of the mortality of the flies in 
these traps with the mortality in traps containing the same bait with 
sodium arsenite added, showed that from 11 to 50 ]ier cent mortality 
was traceable to the poison. The general average was very low, not 
over 15 per cent. This would indicate that large numbers of flies are 
attracted to the baits but do not feed. Of course most of the flies 
which visited the baits entered the traps, whether they fed or not. 

Collections of flies before and 2 hours after the application of the 
sprn}', on June 23, showed 20 per cent mortality due to spraying, 53 
hours later. 

Ten experiments wore performed in the laboratory to determine if 
the sodium arsenite \vas effective at the rate used. From 12 to 56 flies 
wore used in single experiments, and feeding was observed in almost 
every case. The general conclusions of all the experiments were that 
sodium arsenite at 5 grams to the gallon is fatal to the onion fly, the 
cabbage fly, and the fringed Anthomyian. The poison took visible 
effect in 5 to 8 hours, and was fatal in this length of time to 37 per cent 
(checks run in each experiment) . It proved fatal in from 20 to 22 hours 
to 50 to 100 per cent of the flics. In several of the experiments, flies 
reared from onions were used. Plain molasses, wdiich \vas usually fed 
the Hies in the check, is a very suitable food. Adults have been kept 
living on this diet for as long as 36 days. 



84 


JOURNAL OF ECONOMIC ENTOMOLOGY 


[Vol. 11 


Reasons for Failure of Poisoned Bait in Field 

Judging: from the experiments mentioned above, the failure of. 
the poisoned bait in practice may be due to one of several causes, 
or combinations of them. It is certain that the flies do feed on 
on the bait with fatal results. However, other sources of sustenance 
may be more attractive in nature. On the other hand, flies have been 
observed to foerl on the bait in the field. The results of the fly trap 
experiments rather indicate (Hat large numbers do not feed after visit- 
ing the bait. The most important factor has not yet been mentionotj, 
namely, climatic conditions. In AAHsconsin, the critical period in the 
control of the onion fly is invarialdy rainy. Rains not only interfered 
with tlie regular a])i)lication of the sjntnL but in many instances washed 
the bait away before the flics had time to feed on it. 

iNVESTlGATrOXS FOR VeAR 1916 

In 1916, therefor(‘, (lie liait wa.s given a trial in the same locality, but 
pie tins were used to hold the li(]ui(L aiul the bait was modifled by tilt- 
addition of a slicetl onion to each pan. Eight-inch pie tins wore placed 
at the rate of 40 or more to the acre as soon as the onion aijpeared 
through the soil (Pi. 3, fig. 2). Seven acres on one farm wore thus 
treated, and almost as many acres on four neighboring farms, (hi 
portions of the seven acres 60 ‘'Harper'" fly traps were used, and 4f) 
extra large fly traps constructed for the pui’pose (PI. 4, fig. 1). 

Th(‘ pans and traps were replenished as soon after showers as pos- 
sible, but the weather was extremely wet, even more so than in 191.3. 
The exjierimciit was started hlay 12 and discontinued June 25. J’lu' 
season was late, and when the writer was transferred to Madison on 
June 1. no eggs had appeared in tlie field or in the cages. The cxpiai- 
ment was continued under the personal supervision of the growler, who 
attended to it veiy' carefully. During .June the maggots appeared in 
enormous numbers. 

On July 3 the waiter visited the fields and found that many of them 
had been plowed up, the devastation was so complete. The few^ fields 
which remained intact showed injury conservatively estimated, after 
consultation with groovers, ranging from 95 to 45 per cent. Plate 4. 
figure 2, photograplied in August, shows one of the fields injured to 
the extent of 75 per cent. 

Conclusions 

For two seasons the poisoned bait for the onion fly has given de- 
cidedly negative results. 

Failure was duo, to a great degree, at least, to adverse climatic con- 
ditions. These conditions arc normal to this section of the country, 
however, and to other onion growing districts, I understand. 
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III sections where the onion fly occurs and where climatic conditions 
^rc more favorable to poisoned bait applications, further trial is strongly 

i-ecoiunicnded. 


Pkksident R. a. Cooley : We are grateful for this contribution to a 
jx.i])lcxiug problem. Do you wish to ask questions or discuss this 
paper’-'' 

\Iu. dh J- Headlee: I am under the impression that the investiga- 
tor didn't have very good success. We have had two years’ experience 
wirli it on the Sanders’ plan and we have had a good deal of success. 
\\c are very enthusiastic about it. 

Mh. X. F- Howard; I would like to ask Dr. Headlee if climatic 
conditions in Xew Jei'sey, where the experiment was tried, were similar 
to those in Wisconsin which I described. 

>li{. T. .k Headlee: We had some rain, about fifty inches during 
tile year; ))ut 1 can’t say wc had continuous rain. 

Mr. N. F, Howard: 1 should like to ask in what way the results 
wore checked, how far from the fields were they treated, and what evi- 
dence there was that less injury on the field was not due to different 
condiHons. In oiir experiments wc found that we had to use great 
care in choosing a check. W e liave found the flies in the center of 
(ii-con Bay, a mile and a half from onion fields, and in ernising out on 
(iroeii Bay we found them on tlie side of the boat. W^hether they 
were there at the time we left town or not, we don’t know. 

Mr. .1. Headlee: This work was done as more of a demonstra- 
tion and there were no plants immediately adjacent to the field, l)ut 
there wore sevc^ral growing sections, and the treated areas, while 
imdty well removed, were perhaps within half a mile and outside of 
that area there were numerous fields witli serious injury. There was 
no effort 1 0 carry on an experimental test . Wlicre the treatment s were 
applied, we didn’t have any troulile: where the treatments were not, 
\\v did. 

Mr. \. F. Howard: Sc^'eral growers in the district where I worked 
in 191.5 and 1916 recommended very strongly this method alter trials 
ill 1914; but the onion maggot infestation in Wisconsin in 1914 was 
very light and in 1915 it was very lieavy and no benefits were gained 
from the application. In 1916 the infestation was still heaviiu- and we • 
noticed no results at all as a result of the a^iplication of this method. 

Mr. .1. G. Sanders: It must be remembered that our first test of 
this method of destroying the onion maggot was at Racine, where we 
had a rather dry, early growing season. Now Racine, W Is., is only 

few miles above Chicago and the conditions tlicre for testing this 
matcrkal were almost ideal. Wlien I asked Mr. Howard to carry on 
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his tests further the next year, I purposely wished him to go into that 
portion of the state wliere we eould test this material under the nion 
adverse conditions. In Green Bay, Wis., about half-way up the west- 
ern side of Lake Michigan, we usually have very wet, rainy seasons. 
1915 and 1916 were unsually wet; in fact, it rained almost every day 
for several weeks, and I think that had a great deal to do with the 
failure of the application of this bait. 

Dr. Headlee’s report on then success under New Jersey conditions 
appeals to me as warranting further tests of this poisoned bait spray 
under reasonably^ satisfactory conditions. 

I don’t know of any olhej- control for this terrible pest, because any 
of you wlio have been in the onion-growing districts and have seen 
such conditions as have been portrayed here realize what this means to 
an onion grower. 

Mr. J. S. Hocsek: During the years 1915 and 1916 we attempted 
the use of this bait in the muck land of northern Ohio. There the 
weather conditions wore apparently much the same as those condi- 
tions which prevailed in Green Bay, because in both seasons w^e had 
very rainy weather at the time of application and at the end of the 
growing season we felt that very little good had been accomplished liy 
the application. During those two seasons the cost of the application 
far exceeded the value of the crops. However, wc arc not absolutelv 
discouraged with the method and since it does afford some promise, wt 
hope to repeat it in a much more thorough way and on a larger scalo 
in the years to come. 

Mr. F. Z. Haktzell: In regard to fighting of onion maggot, it i? 
sometimes unsuccessful because of the drying of the material befen 
the flies eat sufheient of it, and I think the plan that has just been out- 
lined, of using pans on the onion Ix'd, would overcome that difficulty, 
I think that v ould help at least in the dry seasons. I do not recall 
how Professor Headlce applied his material. I would like to ask that 
question. 

Mr. T. J. Headlee: AVe applied the material by the Sanders' 
method, whisking it directly on the plant with a whisk-broom. 

Mr. j. G. Sanders; I would suggest that any of those who are 
contemplating testing out this material should remember to apply 
, this poisoned l)ait spray to adjacent veg(dation as well as to the (.mm 
field. , I think that is really more important than making the applica- 
tion in the fields until the onions are of fair size. 

President B. A. Cooley: This investigation and discussion seem; 
to me to be almost typical of rather a broad condition. We might bo 
led to be discouraged and not continue th(‘se studies which now appear 
to be somewhat conflicting, and that in the face of the fact that thi? 
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insoc't is doing a great deal of damage. 1 believe that in many cases 
111 the past in such investigations we have discontinued the work just 
;it the time when we should have continued it. That is almost a 
tvpical example of what I just mentioned. 

Tlicrc appears next on the program, “Notes on tlic Biology of the 
\ngouniois Grain Moth, by Mr. King, of Harrisburg, Pa. 


notes on the biology of the angoumois grain moth, 

SITOTROGA CEREALELLA OLIV, 

Bv J. L. King,^ Scientific Assistan}., Bureau of Economic Zoology, Harrisburg, Pa. 

Ill recent years the southeastern wheat producing counties of Penn- 
sylvania have suffered an aggregate annual loss of over a million dollars 
through the yearly pillage of the wheat crop by the Angoumois grain 
ninth (Fig. 5), IMost of this loss occurs after harvest, and is due to the 
common practice in this region of storing unthreshed grain in the barns 
until some convenient time for threshing, then loo, it is interesting to 
note that the Angoumois grain moth does not confine its depredations 
entirely to stored grain, as hitherto considered, but may begin its 
attack on the developing grain in the field, as is shown in the following 
study of the life-history. 

Lifk-History of the Angoumois Grain iMoxii 

On May 1, 1917, a field station was located at York in York County, 
Pa., for this study. Observations started immediately in a series of 
field investigations, and inspections of straw stacks, liarns, granaries, 
mills and warehouses. 

Hibernating Lakv.®. — In the fields no evidence of hibernating 
larvie could be found, nor did surrounding conditions appear favorable 
for them. On the other hand, mills and warehouses contained much 
infested wheat, but these wore generally confined to the towns and 
cities. On the farms in the infested districts little or no wdicat remained. 
However, in practically all the supposedly empty barns infested grain 
i^as found lodged iii the cracks and crevices of the mow floor, on the 
beams above the mow^, or under straw piles: and not infrequently bay, 
which had been partly covered by the sheuA'Cs of wheat, contained 
infested grain which had been shaken from the heads. In a number of 
instances large bags of mill screening were found to l>e literally “pure 
cultures” of living Angoumois larvte. 

Mhe writer takes pleasure in expressing his appreciation of the kind suggestions of 
Prof. J. G. Sanders, under whose direction these studies were conducted. 
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The larvie pass the winter within this scattered grain in various 
stages of (ievelopnient between the half-grown and mature larva] 
stages. In the early spring the immature larvse again start to feed 
and eoMiplete their growth; the fully grown larva3 remain quiescent until 
shortly before the pupation period. 

The ('ocoon.— During the middle and latter half of May the 
larvae start to spin their delicate silken cocoons within the wheat grains. 
The space thus occupied by the cocoon is cleared of all frass particles, 
this generally being packed to one side of the hollow grain, or some- 
times it is cast out of the grain through a small hole which is gnawed 
through tlie side. Further preparation for final exit is made by gnaw- 
ing almost through the distal end of the grain (the end opposite the 
plumule), leaving only a very thin circular membrane. The cocoon 
proper is thin and delicate, consisting of but a single layer of fine white 
silk whicli covers the walls of the cavity. After spinning the cocoon 
the larvm remain quiescent for two to three days before pupal ion 
occuns. 

Pupation.— At York, Pa., pupm were found as early as May 10, 
but were not abundant until after May 20. 

The duration of the pupal period as observed at York during late 
May and early June varied from ten to seventeen days, having an 
average of thirteen days. When first formed the pup^e are light honey 
yellow, but soon turn to a golden brown as they harden. Before the 
final eedysis takes place the developing moth is easily seen through the 
transparent pupal sheath. 

Emergf.nce and Habits of the Moths. — The moths emerged 
throughout the day, but seemingly a larger per cent leave their cocoons 
during the morning. Escape from the cocoon is made by pushing 
against the thin exit membrane, which parts at the margin, and lifts :is 
a hinged lid. The ex]>rinsion of the wings is accomplished in fifteen 
to twenty minutes, and feeble flight is possible within an hour after 
emergence, but as a rule flight does not take place for several hours. 

The moths are crepuscular in habit, being most active in the dusk 
of early evening and morning. At these times they may be observed 
mating and depositing their eggs. 

The moths which develop from the hibernating larvse constitute the 
• first brood, or spring generation, which causes the initial larval damage 
to the season’s wheat crop. This brood appears toward the end of 
May, and seems to reach its maximum numbers between June 5 and lo. 
After June 20, moths are not common. 

OvirosiTioN. — As the period of oviposition is indicated by the 
period of the moth flight, it is worthy of note that this is also coincident 
with the heading of the wheat in the fields. In York, Pa., and the 
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surrounding country much of the wheat is in head as early as June 1, 
l,ui bloom docs not follow until about the 4th, continuing over varied 
(oiiditions until about the 15th. However, most of the grain is well 
set before this latter date. 

Vt this time a large series of experiments were conducted to determine 
a the adults would oviposit on green wheat, and what stages in the 
growth of the grain would be necessary for the sustenance and develop- 
ment of the newly hatched larvse; also, to determine if ovipositioii 
naturally occurred in the field upon the green heads. Single female 
moths, accompanied with two or three males, were confined in small 
luilaian bags, and placed over the heads of growing wheat, which was 
ill varying stages of growth — from pre-bloom to well-set, milky grain. 

Ill all but three cases out of forty the moths so confined deposited their 
eogs upon the heads of green wheat. The eggs were commonly found 
carefully inserted under the protecting outer and empty glumes; also, 
along the edge of the glumes covering the seed. However, this place- 
ment of the eggs is not unerring, as eggs are sometimes placed between 
the spikelets and the main stalk. 

The eggs are sometimes deposited singly, but clusters of four to 
sixteen are not uncommon. The total number of fertile eggs per 
individual ranged from thirty-six to one hundred and forty-six. The 
average total egg production in the case of four moths under obser- 
vation was ninety-two, in which case 44 per cent were deposited the 
first day (24 hours) after mating, and 19 per cent the second day. 
Later egg production decreased suddenly, falling to 3 per cent on the 
fourth day. Under the warm temperature of mid June, the egg stage 
lasts from seven to nine days. Moths in tarlatan bags in the field 
lived tliree to eigJit days, having an average longevity of five and two- 
fiffhs days, whereas those protected from the rigors of the weather 
li\'ed an average of seven days. 

Habits or the First Stage Larv^. — W heat in all stages of devel- 
opment, from the incipient seed before pollination to the green grain, 
in the milk is subject to the attacks of the larvic. Hov ever, in nature 
few larvae appear earl}' enough to attack the heads before pollination. 

The larvae after leaving the eggs immediately distribute themselves 
over the head on which the eggs had been deposited, and almost in- 
variably but a single larva enters each grain. The larvae enter the 
jrain by gnawing through the soft iieriearp, (dtlier near the proximal or 
hstal end of the grain, or through the longitudinal furrow. At first 
larval growth seems slow, and onh' slightly impedes the growth of the 
2rsin, l>ut ultimately, as the larva" become mature, the entire wheat 
grain is hollowed out. 

Hength of Life Cycle. —Larvee which entered wheat while in 
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Vdooin June 13 began to emerge as adults on July 23, continuing to 
July 31 ; thus requiring from forty -one to forty-nine days from hatching 
of larvae to emergence of the moths. Likewise, laiw® that entered 
green and milky wheat required from forty to fifty-four days to com- 
plete their development. 

Inasmuch as the Aiigoumois grain moth has been considered an 
economic pest of stored grain, it seems worthy of note that the fore- 
going observations on ovipositioii and development of larv® within 
unripe gram were also verified by coinciding field observations, Lggs 
and young larvae were found in the growing grain during early June, 
and adults began to emerge in late July from the harvested grain. 



Fig, 4, Diagram of broods of Aiigoumois grain moth. Afoths 1, first brood from 
overwintering larvse in barns and granaries; Larvae 1, larvm in developing grain; 
Moths 2, second brood at han^est time; Larvae 2, second brood larvse occurring in 
field or stored grain; Moths 3, third brood in stored grain, and in part in waste 
grain in field; Hibernating larvae 3, part transforms to fourth brood— remainder 
hibernate; Moths 4, fourth brood; Hibernating larvse 4,— part forms fifth brood- 
remainder hibernate; Moths fifth brood; Hibernating larvae o, fifth brood larv$ 
all hibernate. 


coincident with moths reared in the experiment plots. This initial 
field infestation is sparse and scattered, thus accounting for the very 
general distribution of later broods. 

Nt'mber of CTENERATIONS.—The moths appearing at harvest time 
constitute the second generation, which occurs approximately between 
July 20 and August 14, with its maximum numbers during August 1 
to 6. In case of late gathering-in of the harvest a small part of this 
brood emerge as moths in the fields, which in turn gives rise to a third 
brood during September 1 to September 20. This third l>rood is the 
final brood occurring in the field. On the other hand, the moths of the 
second generation, which emerge in the warm tight barns, carry on 
their depredations through as many as six, and possibly seven, genera- 
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tiojjsj— providing the grain remains unthreshed in the mow and severe 
weather is delayed. 

Farm Practice Favorable for the Moth 

\ common farm practice in the region under consideration is to 
store the unthreshed wheat in the mow until some future time when 
threshing is convenient, or to thresh the grain only as there is need for 
the straw. This method of storing grain in the exceptionally tight and 
wcll-hoilt barns, which are characteristic of this region inhabited by 
Pennsylvania Dutch, is conducive to a most ra])id development of the 
moths. During the month of August, wheat in the mow of one of these 



Fig 5. Map of Pennsylvania with shaded area showing region of severe Angoumois 
infestation. 


infested barns retained an almost constant temperature of eighty to 
eighty-five degrees F., and during September a temperature of seventy 
to seventy-five degrees F. This so stimulated gI'o^vtb that by the end 
of October as many as five generations had been roared (Fig, 4). 

Control Measures 

The greatest step in the control of tliis pest will be accomplished as 
soon as the Pennsylvania farmers see the fallacy of storing untlircslied 
grain for long periods in the mow, and will thresh as soon after harvest 
as4)ossible. Grain stored in tight granaries, or in good sacks, is less 
liable to repeated attacks of the moth, and may be easily treated with 
carbon bisulphid. Further, attention to thorough barn sanitation, by 
fhe elimination or complete utilization of all scattered wheat, is of 
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extreme importance in checking this pest. Thorough sweeping of the 
mow floor and beams is necessary. Poultry enclosed in the barn will 
also aid in cleaning the grain from the cracks and crevices of the floor. 
Infested screenings if kept in the barn should be ground, or imme, 
diately used as food, and in the future all grain should be threshed in the 
open to avoid reinfestation of tiie barn. 

Finally, all sanitary work should be of a cooperative nature through- 
out an infested district, in order to insure against reinfestation from a 
negligent neighl)or. Under the present conditions it is not advisable 
to do away with carbon bisnlphid fumigation, but the writer is of the 
opinion, that in the future if cooperative early threshing and thorough 
barn sanitation arc practiced, the use of carbon bisnlphid will not be 
nece.ssary. 


President U . A. Cooley : Do you wish to discuss the paper by Mr. 
King on this grain pest? 

Mu. J. G. Sanders: These five counties in southeastern Pennsyl- 
vania produced probably one third of the entire wheat output of the 
state. I think the latest figures are approximately 13,000,000 bushels. 
The loss in some sections last year and the year before ran as high ss 
7d to 00 per cent of the crop in some limited areas. 

I do not think iMr. King brought out very vividly or strongly the 
reason why this pest seems to cause such great destruction in this area: 
because in this area the farmers liave that unfortunate habit of storing 
their cut or harvested grain in the mows and tlum threshing it out dur- 
ing the winter a.s they need the straw, or as occasion affords. The 
proldem of saving anywhere from one to two or three million bushels 
of wlu'at at this time is extremely important, and if we can secur<' the 
cooperation of farnuws in that section of the state next spring to carry 
on sanitation immsures in cleaning up the old hang-over wheat in 
every eoneeivable place and position, I think we would be accomplish- 
ing a very desirable result. 

I-ltimately, T think that the pest can be held in control by sanitation 
measures, without resorting to fumigation with carbon bisulfid. Tlmt 
is only ameliorating the condition at best; but if we can secure the 
coopemtion of the farmers and if they will change their habits of fann- 
ing, I think tliis pest will disappear. It is one of the most serious 
pests, as we now realize. 

Mr, AI. H. Swenk : I am interested in this because during the past 
summer for the first time we found this insect working in the wheat 
fields in Nebraska. I want to ask Air. King definitely if he has any 
indications in his studies of the life-history, that it is possible for the 
angoumois grain moth to persist in the field throughout the year, or 
must it always mnanato from granaries individually? 
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Mr. J. h. King: This study has only l>een oondiietod since the first 
„f :Miiy. ^ have found laiTac hibernating in the field. I am studying 
tlieiu under various conditions and I hav(' also planted infested grain, 
through which there .seems to l)e some possibility that they might be 
carried into the soil. At first I didn't think it was at all possible, but 
} was greatly surprised on planting infested grain to have a few moths 
work their way up through the soil and they could tly aavay, Whether 
1-1 rva’ can go through the winter, I am unable to state as yet. 

Mr. G. a. Dean: For at least ten years the grain moth has been 
one of the most serious pests we have had in Kansas in several different 
<rnuns. It was first very serious in wheat, laying its eggs in the chait 
iind also in the stem. Now they are not causing much trouble to the 
wheat because the fanners thresh as soon as they can after harvesting; 
but it has gone into the chaff. The grain moth in Kansas is the most 
serious post we have in those seeds, when stored. Our farmers must 
finnigatc these seeds with carbon bisulfid liefore they are sowed. If 
they don’t they will lose from 50 to 75 per cent of them. Our seed 
men had that sad experience with the angoumois moth. 

Fresioent R. a. Cooley: The meeting will now stand adjourned. 

Adjournment. 

M or n i ng S essi on , Tuesday , Januorij 1 , 1918, 10,00 a. in. 

President R. A. Cooley: The first paper on the program is ])y 
E. F. belt on “Insects and C'amp r^anitation.'’ 


INSECTS AND CAMP SANITATION 

By E. P. Felt, State EntomologUt of Xeiv York 

The battlefields of Europe are now the assembly grounds for the hu- 
man race. Some of almost all nationalities and huge numbers of a few 
have met in a struggle of world-wide signiticance. They have brought 
with them their blood parasites and infections and all too frequently 
carriers of disease. We know that lice and ty])hus. hies and cholera, 
typhoid and dysentery, fleas and Imbonic plague, mosquitoes and 
malaria, are to be found among the troops of tire battle-scarred regions. 

Here is a biological complex or association unparalielod in the history 
of the world and the complexity is still increasing. The dispersion at 
Bai)el is being followed by the assemVdy at Armageddon. Other ua- 
tioiis are entering the conflict and at present many thousands and soon 
millions of American citizens may be directly in^'olve(l in this gigantic 
struggle. We are more deeply concerned witli tliese last, though it 
should not be forgotten that our future is closely linked with that of our 
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Allies and, moreover, that undue prevalence of disease among the 
enemy may, though giving us temporary advantage, ultimately n-at, 
to our hurt. It should be remembered that while the problems of the 
war tnav be most urgent and vital, those that follow may be even niort 
serious in their effects on the human race. Earlier conflicts have I )eei, 
followed by epidemics of disease, some extremely disastrous, and there 
is no reason for believing that the same will not obtain in at least some 
measure as an outcome of tins struggle. 

Susceptibility to disease is a most important factor and it is to lie 
feared that in this respect American troops will be at a disadvantage, as 
compared, at least, with certain other combatants, owing to the fact 
that our higher standards of living have in a measure reduced re.sis- 
tance to disease, though this may be offset to some extent by prevea- 
tive inoculations. 

The importance of disease control under army conditions is not gen- 
erally appreciated, though it is a well-known fact that in the Spanhh 
War, a disturbance accompanied by very little fighting on the part of 
Americans, deaths from disease greatly exceeded those from wound?. 
The total number of deaths among the British non-commissioned of- 
ficers and men in the Crimean ar from April, 1854 to June, 1856 
18,058, including all who died in the field or in the hospital from 
wounds and disease. Deducting 1,761 deaths from wounds, we havf 
16,297 deaths from diseased In the South African War, 1899 to 1902, 
6,965 died from wounds, as compared with at least 13,590 from disease, 
while 72,551 sick were invalided back to England. It is significant 
note that for every man admitted to a hospital on account of wound?. 
17 were admitted because of disease ^ In 1869 there were 972 dentk 
from cholera among the British soldiers in India, while in 1912. willi 
a much larger number, there were onh^ 14.3 xhe importance of affec- 
tions of the digestive tract is shown by the fact that the chief epidemic 
diseases of the jMediteiranean Expeditionary Force were enteric 
(typhoid) fever and dysentery. During Ihc last six months of IOIj 
there were admitted in General Hospital 21 on the medical side o.oOi' 
cases, 1,723 being classed as enteric and 1,116 as dysentery; thus moi''.' 
than half the medical cases came in one of these two classes.^ Cholem 
was quite prevalent in Austria-Hungary, especially Galicia, from 
September 27, 1914 to September 18, 1915, there being 27,591 (‘asr? 
with 15,270 deaths.''^ 


1 1917. Garrison, F. II. Military Surgeon, 41 : 409^70. 

2 1917. Copeman, S, M. Journal of State Medicine, 25 : 105, 

* 1917. Goodwin, T. H. Military Surgeon, 41: 086. 

* 1917. Bartlett, G, B. Quarterly Journal of Medicine, 10: 186. 
‘ 1917. Ford, J. H. Military Surgeon, 41 : 7. 
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The above figures give an idea of the groat importance of disease 
from military standpoint. It will be noted that the number of 
deaths in hospitals from disease exceeds and in certain cases greatly 
exceeds, the number of deaths from wounds. This by no means tells 
the whole story, since in Serbia during the winter of 1914-] 915 there 
was a general outbreak of typhus, one in every five of the population 
developing the disease and 185,000 (including 30,000 Austrian prison- 
ers i dyinS- The mortality ranged as high as 65 per cent though in 
sonu' hospitals it was as low as 19 per centd 

Tlie results possible from the application of preventive measures is 
indicated by the following: During the first winter of the Crimean War 
the Ih'itish had 2,286 deaths from fever and 129 in the second. They 
lost 164 men from typhus the first winter and but 1 6 the second. Tliere 
\v('rc 3,196 deaths of British soldiers during the first winter from diar- 
rhrtal disorders and only 37 in the second winter.’^ During the first 
tAvclve months of the present war the average monthly mortality 
nite for disease was, in round numbers, 29 per thousand and for the 
succei'ding eight months 14 per thousand, while for wounds the rate 
was 34 per thousand for the first year and 15 per thousand for the first 
eight months of the second year.^ 

The foregoing data has been restricted by design largely to diseases 
wi'ich are carried in part or entirely by the agency of insects, since 
this paper is primarily entomological. In not a few instances the 
control of disease is determined by the solution of the insect problem 
and this is notably true of typhus and lice, bubonic plague and fleas 
and mosquitoes, yellow fever and malaria. The intimate relation 
between insects and disease is less evident though xery real in the case 
of flies and such affections as cholera, typhoid, dysentery and probably 
tuberculosis. We know that insects mny be carriers of all these dis- 
eases and it has become evident within the last few months that the 
hardsliips and privations of war have l,>een followed numerous cases 
of tuberculosis and it is reasonable to expect, even if there be no epi- 
demic, that other preventable diseases will exact a heavy toll among 
the unfortunate populations of the stricken areas. The situation, in 
our estimation, justifies the ranking of tlie insiud menace as one of the 
important problems in the conduct of th(' war, second only to the equip- 
ment and provisioning of the army and the adequate care of the sick 
and wounded. In fact, insect control is intimately connected with the 
last. Not only is there urgent need of looking after thivS phase of sani- 
tation but the probabilities are, as the war progresses, that the medical 

^1916. Beasley, S, 0. Military Surgeon, 39: 634, 

‘ Garrison, F. H. Military Surgeon, 41; 469-470. 

M917. Military Surgeon, 40: 100. 
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and sanitary staffs will bo so o\'crwhclniod with the care and protection 
of the seriously stricken, that matters of apparently minor importam-s. 
such as the control of insect pests, must of necessity be neglected to 
some extent. As indicating probabilities along this line a note erodi. 
ted to Lord Northcliffe is worthy of reproduction: “It is well known 
now that in spite of the almost universal efficiency which character- 
ized (lerman preparation for the war, the German medical force 
dropped down entirely and was una})le to meet the terrific casualties;’! 
Both knowledge and reason indicate that prevention is far more eftee- 
tive than cure. Here is where the entomologist should step in and 
relieve the physician and sanitarian by discharging a duty for which he 
is particularly qualified. It is gratifying to note in this connection that 
in the “British Army every expeditionary sanitation unit of seventy 
men, rank and file, now includes two trained entomologists. Ameri- 
can efficiency may accomplish much, though it is hardly believable 
that in a few short months we can handle matters as satisfactorily 
in all details as a nation which has spent years in preparing for just 
such eventualities and for that reason, if for no other, we should taivc 
advantage of every supplemental agency. 

Insect control under field and camp conditions presents many prob- 
lems which cannot be foreseen. It can be handled best only Iry tho?e 
who have had extensive experience with insects and arc therefoiv in 
the position of experts so far as determining Avhat methods should bp 
adopted for either normal or emergency conditions. It is well known 
that work under the guidance of men who appreciate the possibilitic? 
is likely to be vastly more successful than that supervised by those un- 
acquainted through experience with the problems they arc expected to 
handle. Kvery economic entomologist has been the recipient of hun- 
dreds of accounts of failure to control insects, an4 in practically every 
case this has boon due to not grasping the essentials though an honest 
endeavor may have tieen m u dc to carry out di rcctions. We submit that 
in cases where human life, in many iiistanees thousands of lixes fiic 
imperiled, the best is none too good and, if there be failure, the em- 
ployment of experts would presuppose that every reasonable precau- 
tion had been adopted. 

The work should be organized on a unit liasis and a competent en- 
tomologist attached to every large military unit and accorded a unik 
ing which will insure^ respect for his recommendations, ^ere would 
naturally be several main lines of el tort, viz. : 

1. Protection against disease carriers. This would resolve itsd 
first into the elimination, so far as practical, of opportunities for insctt- 


^ 1917. Military Surgeon , 4 : 31. 

2 1917. Calvert, P.P. Old Penn, 15 : 302. 
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u) i /rcoin’R infected, a phase which largely devolves upon the physician, 
^],(>agh the entomologist might render conspicuous service. It would 
f-ill TO the latter to see that every reasonable precaution was adopted, 
to reduce the breeding of insects to a minimum and to check their dis- 
semination so far as possible. The last is of special importance with 
t,ody])arasites. 

2 . The protection of food, though vastly less important than the 
preceding, should receive attention, since by the adoption of compara- 
tively simple precautions in handling and storage it would be possible 
to avoid waste and serious loss. Inspection by an entomologist would 
in most cases determine the probable source of infestation and go far 
toward fixing responsibility. 

3. Protection of domestic animals. A general survey of camp sur- 
roundings wmuld indicate at once the more prolific breeding places for 
iiiosquiloes, especially malarial carriers, and would incidentally dis- 
close the localities most likely to lie infested by horse flies and similar 
trouldesome pests. The location of the camp and the disposition of 
camj) refuse, including the manure from animals, must be determined 
largel}' by local conditions and apparently unimportant modifications 
may have a material effect upon the abundance of insects and the an- 
noyance and danger resulting therefrom. 

It is not expected that a flyless and iiisectless camp can he main- 
tained, especially under field conditions, Imt it is practical, by the 
adoption of systematic measures, to largely reduce the insect menace, 
not only by the prevention of breeding but by the adoption of special 
means of protection wherever there is an optiortunity for the dissemina- 
tion of disease. The autocratic military type of organization is ad- 
mirably adapted to the carrying out of such work. This latter, as has 
been pointed out eaidier, is of particular importance in the case of 
.Imcrican troops because the}^ arc presumably more susceptible to cer- 
tain inlections than men who have lived for years under less sanitary 
conditions, 

^^ith the above in mind, we hold that the entomologist, particularly 
the economic entomologist, is in a position to render invaluable service 
in protecting the health ol our troops and that, furthermore, the 
efficiency of the sanitary and medical corps of the army will be greatly 
incrcnsed by the cooperation of such exports, since their special knowl- 
edge would permit the (piick solution of many difficult proi)leius and 
at the same time relieve our medical men for their ^'el'y nen-essary and 
frequently more urgent duties. 

Uiere is another phase of the problem which should ever he ke|)t in 
ndnd and that is conditions likely to obtain after the war. .Vlmost 
e\ery great war has been followed In' widespread, fi-eciiiently very 
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deadly epidemics, not only in sections directly affected but also in 
other parts of the world, especially those to which combatants re. 
turned. The world-wide character of this conflict makes the latter 
phase of great importance to all nations, since the removal of military 
restrictions, unless there be a rigid sanitary supervision, would giv? 
uiioxamplecl opportunities for carriers of deadly infections to make their 
way into other countries and spread disease. This applies to insect 
borne infections as well as to other maladies. Only the most thorough 
precautions can prevent extensive outbreaks and certain safoguanh 
are not possible unless there is an intimate and general knowledge oi 
the habits of insects serving as carriers. 

The heavy hand of povei-ty is destined to rest upon extensive aroii 
of the earth and with that may be expected a lowering of sanitni-y 
standards and a conseciiiciit increase in disease. It is most importtim 
that this latter be prevented so far as possible so that^ post-war coii- 
ditions rnav not be worse than those at present obtaining. This caii 
be accomplished by the adoption of the most effective nmthods foi- the 
control of disease and here the entomologist is in position to render ar; 
exceedingly valuable ser^'ice not only to his country but to the enlire 
world. 

The vital importance of the effective control of disease is indicated t.y 
the following excerpts from the introduction to “Epidemics Resuluii}; 
from Wars,”^ 

An examination of the facts presented in the monograph “indicates 
that until comparatively re(‘ent times the most serious human cost o! 
war has been not losses in the held, nor even the losses from disease iii 
the armies, but the losses from epidemics disseminated among tlic 
civil populations. It was the ^var epidemics and their sequehe, rather 
than direct military losses, that accounted for the deeji prostratiim d 
Germany after the Thirty Ycars^ War. Such epidemics were also the 
gravest consequence of the iSbipoleonic \^ ars. . . . One can ihmiu 

to tlic fact that in the present great vcai’; the only serious epidemic tliiu 
has been reported is the typhus fever epidemic in Serbia. A\hen the 
medical history of the war comes to be written, however, it will he 
found that the aggregate losses from sporadic outbreaks of war epi- 
demics have been very considerable. A war sufficiently protracted to 
lead to universal impoverishment and a breakdown ol medical otg.u* 
ization would be attended, as in earlier times, by the whole series oi 
devastating war epidemics. And even in the case of less exhau^^tm? 
wars, the chances of widespread epidemics are far from neghgiMc. 

1 Epidemics Resulting from Wars, by Dr. Friedrich Priiidng, published hy/he 
Carnegie Endowment for International Peace, Division of Economics and 
John Bates Clark, Director, p. VIII-IX, 1916. 
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] 'I rii'C portions oi the world are already in the condition described in the 
sentence and considerable areas have siili'ered so greatly that gen- 
( !■;)] jinpoverishnient is almost unavoitla!)le and as the war continues 
i;iisicr areas, possibly territories inhabited by several nations, will be 
j.,,;uucd to this pitiable condition. 

M mmahy.- -Diseases arc responsible for more deaths in armies 
^var time than arc caused liy woiimls. 

:tr(^ known caiTicrs ot some of the most rkaidly inbM'tions of 
ihr soidicr and the only known nnains of dissemimaion fnr certain of 
di,..c dimases. 

Availa'do data appear to justify tii(‘ opinion that oxvv one half of all 
ih;’ ileaths in armies due to dis('ase arc^ (ainscal ])y ijifoctions easily and 
;V■,■(ll:(■lltly carried b}" insc'cts, and some only througli insect agencies. 

I’lvs entire inoculation has largxdy ('liminatf'd the danger from 
ivplioid feviT, though it is of no value against tln^ neaity er|ually diaidly 
dVH:-!iiery. The insect menace is tlunc'fon'. judged from both a mili- 
i.irv ;iiui economic standpoint, most se rious and its ivduelion to the 
!uwr.-t ])ossible terms is abundantly justified. This is not only \m- 
pori-int during war time but doubly necessai'v at and just after the 
(-(inclusion of peace. 

riu' jiiilitary history of the world abounds with appalling examples 
(if disaster following the. apjiearaiua'; aiid rapid sprta'id of inseet-liornc 
cpidcniics, one such already l>eing kmwvn in eonnectiuii with the 
pR'Sent conUict, 

ldi(‘ experience of our adversaries in this struggle has demonstrated 
that ther(‘ eannot be too great pre[)arati()n along medical and sanitary 
diiU's, while our allies have been forced by developments to make use 
:of Mvailalde entomological talent. 

It is well known that camp (conditions arc' favorabh^ to the dc^vclop- 
DU'ut of insects and, moreover, that these pests may thrive under very 
diverse conditions and gain access to deadly infections in most un- 
cx]K'('ted places. 

The satisfactory (‘ontrol of such pests ref[uires expert knowledge 
based upon arduous training and extensive experience and consequently 
’ve believe that the entomologist, the man with practical experience 
in die control of insect outbreaks, is in position to render invaluable 
^.service in protecting the healtli of our troops and at the same time 
Tf'beving to a certain extent meml)ers of the sanitary and medical 
‘Y'crps for their very important and frequently most pressing duties. 


President R. A. Cooley: We have had presented to us a very 
’valuable contribution on this important subject. I will now ask you 
io discuss this paper. 
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Mr. J. L, King: I think every entomologist is especially interested 
in the present war and is willing to give his service in any branch whici 
will be of aid to his country. After arriving in Pennsylvania, I found 
that the young men in the house where I was staying had enlisterl 
various ])ran('hes of the military service which were along the lin(^s of 
their particular training, and 1 therefore decided to make application. 
I wrote to Dr. Howard in order to find out whether there was any 
opportunity for service in army along entomological lines. As 
there did not appi'ar to be any openings, I made application in the 
sanitary^ service, but v'as informed that there were no openings there. 
What I would like to aslc is. How are the services of the entomologists 
to be utilized in connection with camp sanitation? It seems almost 
impossible to enter the service at the present time. 

Mu. E. D. Ball: I would like to ask Dr. Felt whether there has 
been any mo'N'enient made in this direction. 

Mr. E. P. Felt; At the time when it began to be apparent that 
the United States might be involved in the war, the speaker wrote one 
or two editorials in favor of having an entomologist attached to even- 
large army unit and he is still of the opinion tliat sucli is highly advis- 
aljle. It may he true that our economic entomologists arc largely 
trained in handling agricultural insects, but I think every man who has 
had any experience whatsoever on inse(‘t work would b(‘ willing to had 
sucli a man against one ivlio has not had such cxperiimciu Tiuit is 
his life work and with his intimate knowledge of insects, he is placed 
in a far hotter position than anyone, else to forecast possibilities, to see 
the danger points and to adapt treatment to the conditions. I am of 
the opinion that there must be a great amount of this kind of work done 
in army camps Ix'fore we get the most satisfactory' solution of the 
insect problem. Work of this kind must be taken up in advamv' of 
pressing iioeds or disaster may result. ^Yc must not wait, as many 
farmers have done, until Lhe. (“vop is nearly destroyed, Imfore taking 
action. Life is too valuable, the stake too large to warrant this. 

Mr. E. D, Ball: Dr. Felt’s position is conservative. The man 
who has had actual field work in handling any insect pest is much 1 letter 
prepared to immediately take up the field end of the prol^lcm of insod 
control than any man approaching it from the medical, sanitation or 
engineering standpoint. The latter may be perfectly trained in thdr 
professions, but their knowledge of insects and their behavior is very 
limited. The great function of tiie entomologist should he to size up 
the situation in the field and devise suitable remedies to meet each con- 
dition that arises. The secret of the success of the American entomolo- 
gist has been that he is resourceful in dealing with the problems that 
are placed before him. 



February? ’18] 


ENTOMOLOGISTS' DISCUSSIONS 


101 


Mr. Geokge a. Dean: The thing that surprises mo most is the 
fort that so few of the medical men, bacteriologists, and sanitary 
encineei’s appreciate or even recognize that the entomologists can 
iivvisi in solving these health problems. As Professor Lefroy of T.oiidon, 
;v]iii visited my department only a few weeks ago, says, it is too bad, 
i)ul('efl, that we have to have terrible calamities come liefore \\v, wake 
up and take notice. He says that at the present time there is Asiatic 
(holera and typhus right in the localities where many of our soldiers 
^vill lie sent in France, and unless we arc alive to the situaiion and 
expert entomologists are in the field, we arc going to have the same 
sad experience that the English had in the first year of tlieir campaign, 
professor Lefroy was at loss to understand why this country, so well 
c(iuippcd with so many capable entomologists, was not using them 
in all of the army camps and units. 

Skoretary a. F. Burgess: I think we have had a very dangerous 
situation pointed out to us and that we appreciate that the situation is 
dangerous. Wc have also had pointed out that proliably very little 
will lie done until the situation becomes veiy serious indeed. I believe 
It is time for this Association to act. If 'we can do no more than go on 
r(M‘orn, wc should do so, and point out what the situation is and that 
this Association and its members stand willing to assist in this great 
work. The difficulty of changing a system which already exists is 
verv great, but unless all signs fail, the time is coming vrhon it must be 
changed. It seems to me that the principle of the selective draft ^vas 
to place men wLo were selected in positions for which they were liest 
adapted. It is a pity that men who are trained along entomological 
lines and are needed should not be put on that important work. The 
time is coming when they will be, but I tliink the Association ought 
to consider this matter very carefully and take action at this meeting, 
pointing out the dangers that are ahead and placing its members at 
the service of the government. 

Hr. Herbert Osborn: I feel very deeply on this subject and 
hesitate to express myself fully. I feel deeply Itecause a great many 
young men have come to me and asked for advice. I could not tell 
them whab to do. 1 knew that they were patriotic, and it seemed to 
mo that they should serve their countiy where it would produce the 
greatest results for the government. I nder existing agencies it is 
practically impossible for a man to go into the service as an entomolo- 
It is impossible for us to reorganize the agencies to bring about 
an order which would provide for entomologists ns entomologists. I 
foci very strongly indeed that entomologists are American citizens. T 
think every one of our members in the IHitcd States wants to render 
the greatest service possible in this national emergency, and I think 
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\vc niiiy ('Oine to a point whon.-' \vc must do this through existing agon- 
cies. I still liavn liopo that it may oumo thrmigli the selective draft,- ^ 
that men who put into their c[uestiomuur(‘S a statement of their train- 
ing will filially l^e assigned wlieri^ they are best titled to serve. I under- 
stand that (‘ertain groups of nuui have not been very cordially recoivi il 
because of their attempt to go into the army as a. class. If liu;. 
entoiuologists ean gd into thn >vv\v.\\ not as a class but as Amerioiin 
citizens ixauly to go wlau'e i';'ey ran l-e of the best service, they nmy 
ultimately be placed wheri' thf'v nr:' able to do elh'ctive tedmical worl;, 
I do not wish to make any criticism t hat will give the idmi tiiat entoinol- 
ogists jir(‘ not willing to s(m‘V(‘ tlieir count ry in this time of need. \\? 
are going into this mattiu’ wit h the ntmost loyalty and we are veuflv 
to serve in any eapaeity tlmt is rmsHy m'eessnry. But 1 do Ixdievc' oi-i' 
(‘otnmitt('(' Oil ivsolutions could dvidl a carefully worded statement 
that there si'cms to Vjc need of s]>eeial servii'e and that wc havt' 
specially trained body of men tlial mighl be of great value, it dfivs 
seimi a pity tlmt the man wlio is tliovougiily trained in mitoinchguld 
vroi'k and able to distinguish a fiy, nmsfinit!) or otinu* pi^st that is ([;ni- 
gerous from one that is harndess — iiossib-ly save great cxpeiisr nr 
suffering and loss of life by exi'veising this knowledge -should iioi 1 k> 
l^Iaced where' his knovdedge iua\ be of greatest value. I have tevo 
boys in the' army, — one in the' nu'dieal servin' and another, who is a 
trained entomologist, is in the infantry. Xeithev of them is abk' to 
do anyiliing eiitoinologieally exe('])t as he may ))e al)l(' to offer sugges- 
tions to associates or superior ofliccrs. \V(' ought to be vi'vy careful 
about making criticisms that may l>e misiuh'rpreled, Init we shoiili] 
make it ijlaiii that we are ready to do our utmost and that wo wislt to 
point out, if possible, lines along whi(‘h the entomologist can assist in 
supporting the government ag('nei('s from a technical, scientific ami 
entomoiogical standpoint. Above all we want to help win this war. 

AIu. E. P. Felt: I want lo endorse most heartily wliat Professor 
Osborn has said, arc' reach' to give everything that we Iiavc' aiicl 
would like, if possible, to give along the most c'ffc'etive lines. If ibk 
Association, representing as it does the ennsemsus of cntomologird 
opinion in tlm eoimtry, is willing to go on record as to the import avur 
of this matter, I believe we will aeeoinplisli something. It isn't ti 
question of prefei'inent, — it is a quc'stion of rcmdi'ring service. I l)elievc’ 
that in our position as experts, we are justified in pointing out to those 
in charge of matters, the lines along winch our ineii with their qualifi- 
cations can M’ork to the Ix'st advantage. That is what the governiiu'iit 
wants — to use the export opinion of the country, 

"Mr. S. J. Hunter; There is another phase of this matter whidi 
has come to my attention through eoiiferences with students who luivr 
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.ou'^ht advice on this momentous subject. They will not go into this 
<orvice that we all deem so important unless they can be made to feel 
111 some official way that it is a real service that they are ealUal u])on to 
do for their country. I know of a number of eases of men who could 
have been assigned to entomological work but would not aeeciu it as 
thev preferred active military service, feeling that doing anything else 
was not fulfilling their entire patriotic duty to the country. It si'ems 
to me we ought to consider this matter. 

Mk. T. J. Headlee: The AYar Department has commissioned two 
of our mosquito men as first lieutenants in the sanitary eorp. One, 
Mr. Hussoli \V. Gics, is iiowlocated at Camp Pike, Little Pock, Arkansas, 
and the other, Mr. Jesse B. T^eslie, is stationed at Camp McClellan, 
Anniston, Alabama. They are engaged in mosquito work. I am 
convinced by a personal investigation of the situation at Washington, 
that the condition which prevents the utilization of the economic en- 
tonuilogist in the preservation of army health and comfort is a notion 
entertained by persons in charge of such matters, that he can contialmte 
iiolliing worth while to that end. It appears to l.)e the impn^ssion that 
the economic entomologist is a person interested primarily in lluj 
niiniDer of spots in the mosquito’s wing or the mimbcu' of spiiu^ upon 
th(' Ilea’s foot and that his iiifoiTuition is of a type that could not be 
put to practical use. Until this ilnpressioii is removed and the true 
sta((' of the ease made clear, it is not to be expected that the (‘conomic 
ontoniologist will have a chance to do his professional bit in the army 
of the Lnited States. The suggestion made by our Sc'cretary is din'ctly 
to the point. This Association should go on record in the form of a 
resolution or a set of resolutions in which the ability of the economic 
entomologist to perform a real service in connection with the military 
(‘btahlishment will bo set forth. Further than this, it should [irovidc 
•A medium through which its action may be made clearly understood 
}>y the persons in charge of army sanitation and health. 

Mil W. C. O’Kane: It seems to me that we are surely united on 
two or three propositions. Professor Osborn has properly said that 
the first of all is the matter of service. As an association and as indi- 
vidual members wc surely propose to do that which will be of giruitest 
value so far as we are permitted to do so, whether it bo in the infantry 
or in entomological work. Second, I am sure that we agree with Dr. 
Felt that the situation in regard to camps and trenches is serious, 
hliird, I am sure we agree tliat the trained entomologist can render 
very genuine service. I am not sure that we shall get very far by 
depending upon the various local boards of revi(’w. I wish I did think 
^ 0 ) but each of these boards is, in a sense, on the defensive. There arc 
many men coming to them who wish to do special work, and some of 
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these men ^yish to do it because they do not want to do sometWng tlwi 
might be more dangerous. That is not true of course of all men who 
go to them, Vmt still it seems to me that the boards are on the defensive, 
igain there ought to be uniformity, so far as there m die 

capabilities of entomologists, On the other hand if we adopt resolu 
tions here and print them in the Journal, I do not know just how muck 
weight it will have. What I am wondering is whether, if the matter 
were rightly presented to the War DepaHment by two or Oiree inej 
representing this Association, -not as a question of exemption o, o! 
preferred classification, but as a question of maximum senuce- -tve 

rnieht not sot something out of it, r i i • 

Mr F C Bishop: I deeply appreciate the very careful analysis 

that Dr 'belt has given us of the situation. Tt certainly was a most 
admirable paper, and I also appreciate very heartily' the comments 
of the various members of the Association and Iheir ettort to really put 
the entomologi.st m a position to do h.s greatest work in connection 
with the w.ar situation. 1 have had a little personal experience in 
eomiection with the military camps, working largely m Texas wucre 
probably the greatest concentration of troops has been. 1 have come 
in contact more or h'ss with the camps and regular army pos s and 
have seen a little of the sanitary conditions. 1 can say tliaU full; 
agree with what Dr. Felt and others have said m regard to the need 
for the work of trained entomologists, and I also agree whh the stale- 
ments of Air. O'Kane eoncerning the matter. At this time we miiU 
give very careful consideration to the interpretations that might be 
put upon an action of this sort, and this can best be don.> by a mn- 
mittoe giving it very careful thought and then have the whole Asso- 
ciation act following such a report. ^ 

President Pi A. Cooley : T have been impressed with the loyall, 
of the voung men in the colleges who have come up for military service, 
manv of whom, while preferring service in their own line, were wilhn? 
to serve in any capacity. Some that T know have attempted to with- 
stand public sentiment, thinking that they could perform more Ymluabb 
service in their own line than to enter the array or the navy. Anof e 
point which might bo mentioned in connection with army work is 
need for entomologists in the service outside of medical entomology, 
beheve Professor Lefroy, who was recently m this country, is no 
medical entomologi.st at all, but was here on his way to investigate h 
work of certain insects on stored grains. Entomologists are nw 
in the army for the preservation of food stores as well as in media 
preventive work. 

We have in Montana a State Board of Entomology, i » j 
created by law for the purpose of studying the control of insects 
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^i-jnsiuit human and animal diseases. We have met with official 
l,;irricrs from the first in this work. I have no resentment in the 
matter at all and know just where the trouble is. It is merely because 
those high in authority do not see matters as wc see them. T be- 
li('ve they think they are doing the very best they can, and T think it 
is highly desirable that there be a frank and full conference between 
ropri'sentatives of this Association and certain men in W^ashington, 
and that very likely there will be no barrier between us at all. 

Mn. F. C. Bishop: I will say for the information of those here that 
iiiv understanding in the ease of Dr. Jennings is that his commission 
in the Sanitary Corps of the army was given not because he was an 
entomologist, but because he was a good all around sanitarian. 

Mii. W. H. Goodwin: The point made by the English entomolo- 
gists concerning the presentation of food products is of vital impor- 
tance. Most people have no conception of the quantity rendered unfit 
for food by insect infestation. Most of the material \-oidcd hy insects 
injurious to cereals and cereal products is in the form of ureates of 
ammonia, and contains practically no moisture. When these are 
taken into the digestive system they immediately b('corne soluble, and 
cause an excess of ureates which may act as toxic poisons, and in small 
amounts daily cause a complexity of derangements. This has been 
tested experimentally in a limited way by feeding cakes made from 
infested material to dogs, and o]:)taining symptoms of toxic poisoning. 
We can draw our own conclusions concerning inseet-contaminated 
products used for human food and its effects. 

Mr. C. L. Metcalf: I am a little more hopeful about the situation 
than some of the members who have spoken. One of my former stu- 
dent.s is in the Base Hospital at Philadelphia. He told me several 
ueeks ago that he was pretty certain that his captain was going to 
utilize his services along insect lines. I am hopeful that our men 
; going into service in the ordinary channels will be utilized l)y the War 
Department whether they are officially recognized as sanitary ento- 
; mologists or not. 

Mr, IL A: Gossakd: I move that a special committee of three be 
appointed by the chair to consider a proper course of action and draft 
resolutions concerning this matter. 

Skchetary a. F. Burgess: 1 have a suggestion to make in this 
connection. At a good many of our meetings the committee on reso- 
lutions is rather an honorary job. It seems to me that if this matter 
Vre referred to them it would give them a chance to work to the limit. 
B the motion made has been seconded, I would like to offer an amend- 
ment that the matter be referred, in so far as resolutions are concerned, 

the committee on resolutions. 
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Mr. H. a. Gossard: I am just now told that already some stops 
have been taken by the committee on resolutions to try to meet the 
situation^ so I will withdraw my motion. 

By a vote of the Association^ the matter was referred to the coin- 
mittee on resolutions, 

Mk. E. D, Ball: The committc'c on resolutions would request 
Professor Herbert Osborn and Dr. E. P. Felt to assist in the considera- 
tion of this matter and drawing of resolutions. 

A motion was then made by the Secretary tliat a committee of throe 
be appointed to bring any action which the Association might take 
through its committee on resolutions to the attention of the War De- 
partment or proper authorities in Washington. This matter wa.s 
discussed freely by a number of members present, and after due 
consideration the Association \'oted that a committee of three be 
appointed by the President. 

A{ljournment. 

Afternoon Session Tuesday^ Janvary 19tS, l.SOp. m. 

President B. A. Cooley ; In view of the fact that none of the past 
presidents have arrived, 1 would suggest that the discussion of the 
subject “How ('an llic Entomologist Assist in Increasing Food Pro- 
duction?” be thrown open for discussion by the members. 

Secretary A. F. Burgess: The state of Kansas has been doing a 
great deal of extension work, and at a good many of our meetings we 
have had reports from that state in connection wdth the successful 
work that has been done along that line. I don't like to embarrass 
any one, but I would like to ask Professor Dean if he won’t open this 
discussion. 

Mh. G. a. Dean: In view of the fact that insects cause in Kansa: 
an annual loss of not Ie.s.e than .S40,000,000, and that fully 325,000,00( 
of this amount could be eliminated if the practical methods of contro 
that have been found effective were put into operation, your committw 
on insects hereby recommend to the committee on agricultural re- 
sources the following plans for doing effective work on insect control: 

1. Organization of the 25 or more working entomologists of the 
state into a unit. 

a. Office force 

Publicity-newspaper articles and circulars 
Gorrespondenco 

Planning and directing field work 

b. Field force 

Scouting work 
Organization work 
Demonstration work 
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2 , Apply the methods of control that are effective and practical to 
the farmer. This can be done l)y carrying on a publicity campaign 
against the insects through farm papers, newspapers, farmers' insti- 
tutes, granges, farmers’ unions, county agents, etc. 

:i. j8end out field men from time to time to keep in touch with any 
tlireatoning outbreaks and thus be prepared to put methods of control 
into operation at the most important time. 

4. In case of threatening outbreaks, organize the counties for con- 
certed action, ddiese counties can be organized by townships, as 
thirteen counties were in 1913 for the control of grasshoppers, or l)y 
school districts, as more than twenty counties were in 1912 and 1913 
for the control of chinch bugs. The counties may be organized through 
the county farm agents, as several have been for the control of Hessian 
fly. 

5. Have the entomologists in the field to actually direct the field 
work, because many farmers will not apply the methods wliich they 
merely read, or, if they do, wull often omit some important slop in the 
work W'hich is vital to its success. 

6. Have the county committees furnish to the Committee on Insects 
the names and addresses of all towmship superintendents in order that, 
in case of any insect outbreak, they can assist in the organization of the 
community and permit us to render help wdth the least possible delay. 

7. Prepare short, concise articles (little more than outline) on the 
life-history, habits and control measures for the more important 
injurious insects. Copies thereof should be furnished to members of 
the committee and to persons employed by it or cooperating with it. 
The articles can be assembled in bulletin form or left separate, as seems 
most desirable. 

8. So unify and organize all the work over the state that the greatest 
amount of good can be accomplished with the least expenditure of 
labor and money. 

Mr. M. H. Swenk: The problem, as it is stated here, “How Can 
the Entomologist Assist in Increasing Food Production? ’’ seems to have 
two parts. One is, what has the entomologist to do; the other, how 
can he best do it? 

Our President in his address stated that for the country as a whole 
we have an annual loss of 10 per cent of our crops. T believe this 
statement was first made by Mr. Marlatt in 1904, and other entomolo- 
gists have repeated it. I had some doubts about the exactness of this 
percentage and took pains to verify it in this way: We have one file of 
economic letters for the past thirty years or more, and it is safe to 
assume, eliminating variations which may be due to publication of 
bulletins, that those letters would be a fair index as to insect injury. 
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Especially for the past fifteen years wq have analyzed these and sub- 
mitted three years to very critical analysis. The three years were 19u, 
1912 and 1918. The situation was analyzed carefully for each iiKli. 
vidiial insect which seemed to enter into the destruction of crops that 
year; an average was taken and we found that for the cereal and forage 
crops the estimated loss ran pretty (‘lose to 10 per cent. In other 
words, for the state of Xel)raska there was a loss of $15,000,000 annually 
for cereal and forage crops loi' the past ten years. Mr. O’Kane has 
further point(^d out that theia^ is a great deal of variation in the amount 
of control wliich we can hiing to bear upon the situation. 

Professor Bruner and my. self, in going over this problem, figured 
that a fair average for all (‘(u-eal and forage crop pests, if the information 
we now have could be thoroughly and consistently applied, would he 
about 40 per cent. 4Ve haN'e thcia'fore the problem in our state of 
saving as much as possi]:)Ie of al)out 87,000,000 worth of cereal and 
forage ci’ops. That is tlie problem before us. As to how that can 
best be accomplished is the next ciuestion. 

The first st(^p it seems to me? is for the entomologist to mak(‘ an 
analy.sis of the situation as it occurs in his own state, to dcteruiino 
the pests which cause the most important losses in that state. This 
for the most part is a matter which would take' only a short time, for 
the data is already at hand. 

The next point is to conduct surveys and investigations and ur(‘ ail 
sources of information, to ascertain as far as possible the imnn^diate 
conditions ladating to those insects in the state and as far as possiidc to 
anticipate outbreaks of insect pests. This can he done in some cases; 
in other cases it is exceedingly difficult or impossible. As far as it can 
be done, however, it should be. The next point would be to eiuplov 
ail extension forces of all sorts, looking toward the dissemination of 
information in ad^'ance, or at the time of the attack, which would have 
a tendency to prevent or control those attacks. This may take the 
form of bulletins, it may take the form of personal conferences, of 
addresses loefore meetings, and pcrliaps other forms. It may even 
involve the completion of organizations destined to fight insects, the 
outbreaks of which can be anticipated. AMicn the insect outbreak 
actually o(*curs, it seems to me that iho placing of as large a force as 
possible in immediate point of infestation and the exertion of all 
energies possible toward the control of the outbreak is, of course, the 
proper thing to do. 

Unsolved problems will, of course, arise. These, w-here they bear 
directly and importantly on the problem, should he given immedi;it^ 
and very serious attention. 

The extension branch of entomology is one which in the last few 
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months has grown vastly in importance, with the crisis upon us, and 
it is now in a formative stage. This, if ever, is the most desirable time 
to regulate as far as possible the form of organization. 

Xhe address of our President ^vas exceedingly illuminative on this 
point, showing a great diversity in the form of organization. In any 
event, the organization should be such that the information should 
come from the entomology departments and they should be responsible 
for it. 

[n connection with the growth of this special research work, we 
should not neglect this because it is important ; tliere is this possible 
danger; that we may overdevelop, perhaps, under the immediate 
pressing needs the extension aspect of our problem, and while develop- 
ing our trackage and rolling stock, we may neglect the power house 
and find that eventually a discrepancy between the fund of informa- 
tion at hand and the extension of it. 

.Mk. H. a. Gossard: Since Professor Osborn has not yet arrived, 
I can state what we have done in Ohio the past season and indicate 
brietiv the conditions under which we work. At present Ohio does 
not have a department of extension entomology, organized as such, 
but an effort is being made by the State University authorities to have 
one in operation the coming summer. 

Early the past season, Dr. Herbert Osborn, who by common con- 
sent acts as a sort of honorary dean of the entomological forces of the 
state, invited the heads of the state entomological departments to meet 
at the University. Wc here attempted to coordinate a sort of pro- 
gram for extension work. 

It so happens in Ohio that economic work has been centered at the 
Experiment Station and I was, therefore, charged with the special 
responsibility of executing the general program and carrying out the 
details according to my judgment as to what could best be done with 
the limited resources at our command. I was handicapped from the 
start because of losing two of my experienced men to a sister state, 
wise enough to pay them more money than I could obtain for them. 
At the same time a campaign for increased food production was inaug- 
urated by the state executive departments acting conjointly with the 
extension forces of the l^tate E'niversity, and the University authorities 
made us a visit one day and announced they had provided twenty or 
more men from the University staff to gi\'e body to the organization 
and that to complete it fifteen or twenty additional men from the sta- 
tion staff must be added to the force. While 1 was very dubious alxiut 
the wisdom of reducing my staff more, in consideration of the 
f^eemiug emergency and to please those in charge of the state's execu- 
tive machinery, I consented to release for a time my associate, Mr. 
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Hou-or who had volunteered to take up this work if it was so desired 
Housci, therefore, was a district food commissioner 

by proper authority. Ho l'«elo e 

in olnriTO of two counties from Apnl to jui.> ^ 

I f of mv staff was appointed military mstriictor in ^^om,er 
rfver itv aiui gave four afternoons per week to military instrucu„„. 
f 1 f depeiKlable help were graduate student assistants in ,he 
? 1 ivo sitv one hundred miles away, whose serviees were placed at 
di^posa bv Dr. Osborn, they voluntarily assenting to this arrangcineu, 
dispo..ai ^„K|i,.itv campaign and a survey of entomological 

Jsr»"rrr.:;rXvo:,w«n,,^^ 

fch campaign had been pretty well shaped up and several o ,1, 
articles written during the winter while we were yet at peace with ihc 

''l°lIvVfficf'each letter is subject-indexed when it is answered. 
The stonogfapher’s duty is not ended with a letter un il the species 
that happens to be the subject of inquiry has been entered m the indes- 
look in afihabetical order and a record made of the name of the wntei, 
tt date and the locality from which the complaint came. A\ e don, 
“e the card svstem, it is too tiulky, we use a loose-note system, each 
page having on it from 1 to 110 entries. e have in this way a leccra 
f everv insect that has ever been a subject of coiiiplamt since the sta- 
Ln w^s established. I can, therefore, tell in a few minu .es if gra,- 
hoppers. Hessian flics or any other insect was present in the state in 
consf lerable numbers the preceding year or through any senes of years 
I can also tell at a glance from what localities they were repor ed. It 
I am not satisfied from a casual inspection of the record sheet, 1 fan 
turn the record over to the clerk and ask that a map be made iipfm 
the record and in less than an hour I can have a map in hand iiWli 
vntl show the localities from which a pest was reported he prccedm 
year or through a series of preceding years. So I can tell about ivbl 
to look for in a general way. I predicted '" my early repoits to Dr 
Howard that we would have aphids and we did, but I was not ahl to 
specify that the potato aphid would be the conspicuous representatne 
of this group. I was also able to indicate where the wheat-jomt imra 
was located and to say there was little or no threat of Hessian fly or 
chinch bug. The Tussock caterpillar, canker-worms, curculio, potato 
beetle and a few others, developed exactly according to m> 

One of our first steps was to write to the county agents and rtetne 
food commissioners, enclosing a list of manufactuiers . 

insecticides and of makers and assemblers of spraying mac ‘ 
urge them to see that our press bulletins were given a place m ■ 
county papers; also to make sure there was a plentiful supp > o 
secticides and spraying materials available to their farmers. - 
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tioTinaire was also sent them regarding the injurious insects most likely 

10 nc ni sight. 

.lust before wheat harvest I got a sufficient working staff to make a 
.t:ue survey. With very limited funds, I had judged it to be unwise 
to dissipate them in aimless wandering about the stale to se(‘ what 
niiald be loose, and, therefore, timed the work to give greatest help to 
the crop of greatest importance diii-iug these war-tim(‘s, viz., wheat. 

I ])elieved the acreage could be inereased if I could give the growers 
dc'liiiite information that they were not seriously menaced liy Hessian 
liv or other wheat insects and could safely do their seeding nearly at 
their own convenience. I, therefore, started four surveyors at four 
points on the southern border of the state and instructed them to pro- 
ceed northward along four parallel lines, devoting approximately one 
dav to each county. In laying out the routes, I paid some regard to 
the easiest lines of travel but aimed to make the stopping point in each 
county at a county seat, which was headquarters for a county agricul- 
tural agent or a county food commissioner. Then I wrote a letter to 
each of these county officials informing him of the purpose of the sur- 
vey and requesting that he give such assistance as possible to the sur- 
veyors by w'ay of transportation, information as to the location of the 
wheat districts, etc. T informed each that a day or two before my 
surveyor was due to arrive he would make his approach known by a 
long distance phone call or a night telegraph letter, and if said county 
oflieer could not be in his office the day of the surveyor's visit much 
assistance could be given by leaving a memorandum of the best route 
with the office clerk or that it might bo possible to have arranged in 
advance a trip with some retired fanner willing and glad to loan the 
use of an automobile and acquainted with the wheat growers of the 
county. So far as I recall, every county agent visited personally re- 
sponded to my request and gave most effective helji to all the surveyors. 
One line of survey was made exclusively by automobile and this was 
undoubtedly the cheapest and most satisfactory nnains of transporta- 
tion. 

Each surveyor carried with him blank repoi'ts or questionnaires, one 
of which was filled out for each county and mailed to me or brought in 
i»y the surveyor. A hundred or more straws would be examined in 
each wheat field visited for Hessian ffy and joint worm and the average 
of the, day’s examinations, supplemented by a general estimate, was 
taken as the average infestation of the county. Similar examinations 
were made for wheat midge and inquiries were made at every point for 
unusual entomological conditions, I gave a write-up of the survey 
hi our September MontJily Bulletin which reaches about oO.OOO Ohio 
fanners, published a rather full report of it in the Ohio Former, and by 
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means of presto bulletins scattered the information through the country 
newspapers. 1 wrote a personal letter to about four to six editors in 
each county, enclosing a copy of the press bulletin and urging them to 
print it if they had not already done so. 

As 1 remember it, our State Secretary of Agriculture estimates that 
the wheat acreage of Ohio has been increased from 10 to 20 per cent 
over last year’s acreage. It is of coiirse impossible to tell how much 
of this result was duo to our survey, which was part of a general propa- 
ganda engaged in by several state departments to increase the acreage. 
I sent questionnaires to all county agents not visited, so that w^e had 
fairly accurate knowledge regarding all parts of the state. Of our 88 
counties, our survi^yors pcu'sunally investigated 56. 

We published fifteen or sixteen entomological articles, each from 
two to twTivc or more pages in length, in our Monthly Bulletin, making 
these of a timely character. Part of these were wo'ittcn by the Uni- 
versity staff. About 45 press bulletins w'crc published. Our station 
editor keeps a careful record of liow^ many papers make use of the pi-e.ss 
bulletins, and he reported to mo tiiat some of our bulletins w’ere printed 
in 77 different papers and were adapted for use by two or three press bu- 
reaus. In no cases W'ere the bulletins printed in fewer than from tifrecii 
to twenty papers. We seemed to be getting all the publicity needful. 
Of course we could not determine very accurately how^ much of our 
advice w^as being used. In some counties, where we had the outbreak 
of potato aphid, the county agent would be cooperating with the horti- 
cultural department of the University, with private concerns like the 
Kentucky Tobacco Product Company, which had a skilled entomolo- 
gist on the ground, and with us all at the same time. We only know 
the totals of such results. In one of our counties the saving was large 
as recorded in the BvUetin on the potato aphid recently distributed 
from our station. 

Perhapis the methods we used are not the best that can be devised 
but they w^ere the best we could think of to put into operation quicldy 
under the circumstances previously detailed. 

President P. A. Cooley: Professor Osborn has arrived and we 
will now be pleased to hear from him. 

AIr, Herbert Osborn : I believe we may all agree that this subject 
can properly be wddened to cover both production and preservation 
of food. It goes ^Yithout saying that we, as good Americans, will do 
everything in our power to support our government in the present 
crisis and wall respond wherever duty may call. It is also evident 
that a particular phase of entomological work is offered in conm'ction 
with array service for the medical and sanitary phases of work and in 
which it may be hoped our training may be utilized. The pha^n of 



i-'ehT!iEiry, ' 18 ] 


FOOD PRODUCTIOX DISCUSSION 


113 


which is presented in this topic is perhaps of equal importance 
ill this, entomological service is already recognized as of very 
oreat importance. It may be entered with hopefulness and assiir- 
that results of value are being secured. 

Ill this field the service of the economic, entomologists mav be 
(linried along three or four distinct lines; 

l iist, the pushing of investigations which bear most directly and 
urgi iitiy upon measures of protection and preservation of crops and 
vdiii'li. it appears to me, should not be neglected during the stre.ss of 
(Iriiuitids in fields which may for tiie moment seem more urgent, We 
s„;,y, 1 think, very properly, in view of the fact that many of our 
invrstigational members have been called into other linos of service 
fi'cl impelled to intensify our efforts and especially to concentrate 
efioi'ts on essentials, leaving the unessential. 

ri'cond, an extensive entomological survey, or field scouting plan, 
for the purpose of determining as accurately as possible the eonditions 
of in.seci life, the most menacing specii's for the immediate future and 
the securing of data upon which w(' can make rocommendation.s to 
cultivators in any part of the country or for the country at large. 
Such data may serve the piii'pose of determining \\-liat crops should be 
omith'd or given particular care or wliich special preventive or 
control measures will be advised at critical Ijmes, A spi'cial committee 
with this particular duty, to work in cooperation with the executive 
ngciicics, might be of special service. 

Third, a very general distribution of information through various 
cbamiels, the agricultural press, experiment station bulletins, etc., 
and paiticularly through extension agencies and county agents which 
come most directly in contact with tlic class of people needing assist- 
ance in insect control. The spe(‘ial effort here perhaps should be to 
the recommendations made through different agencies so as to 
avoid the discouraging confusion to the cultivator who is dealing with 
problems new to his experience. 

Imurth, the instruction and training of entomological workers who 
wiii be greatly needed to fill the ranks that ha\e be-tm thinned by 
the calls to the other lines of service. Kvery entomological teacher 
Simuld feel that he has a special duty at this time to help in this 
tectioii. 


1 here is, it appears to me, a particular opportunity to demonstrate 
--he value of the knowledge wc possess concerning the control of insects 
since tliere is so general a demand for infoi’mation from cultivators, 
^‘^pccially those who have undertaken the cultivation of small tracts 
gardens as a patriotic service. The effect of this on the future de- 
maii([ for entomological information will, I believe, prove to be one 
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of the most epoch-making features of the entomological situation in 
connection with the present conditions. 

tVe have, for many years, known a great number of useful control 
measures which it has been almost impossible to have adopted in a 
general way but which, once they can be shown to be profitable, will 
become a part of the general practice amongst fruit-growers, farmers 
and gardeners. The result, therefore, may be of permanent value as 
well as meeting a very urgent crisis at the present lime. 

It will be observed that these different phases of work are iiro- 
vided for in existing agencies, e.xecpt perhaps for connected or carefully 
organized provision for the survey work. 

PnESiDE-VT K. A. Cooley: We will be pleased to hear from Dr. Felt, 
Me. Fi. P. Felt: Especial stress, it seems to the speaker, should 
be laid upon the possibilitv of preventing apparently minor and com- 
paratively insignificant losses throughout the^ country, since in tlio 
aggregate tlie.se count up tremendously, and in not a few instances 
the saving can be effected in an incidental maimer and without an 
appreciable increase in cost for eitlier insecticides or labor. Tlicsf 
last will be more difficult to olitain in the future and, therefore, are 
important items in anv plan to increase food production. 

In this category wc would place, possibly first of all, garden insects, 
especially in the'ease of small holdings, since here is a place where 
better control can be easily secured if there is only an understanding 
of the problems involved and the liest methods of controlling the ]K'sts. 
It would simply lie another step in making more efficient the millions 
of small gardeners throughout the country. 

The care of stored grains and other food products is another instance 
along the same lines and if followed out systematically would prove 
an important aid in supplementing food deficienedes. This can l.« 
accomplished by well known methods, such as using up old stocks, 
the keeping of liins, barrels, granaries, etc., reasonably clean so there 
will be no centers for reinfestation and the exercise of a moderate 
degree of care to prevent introduction of infested material. 

The adoption of every reasonable precautionary measure against 
insect attack is likely to be of great value and should be empha-sizcd 
wherever possible; for example, in some sections of the, country white 
grubs will be very destructive on recently turned sod land next season 
and the entomologist can render no better service than to make t ii» 
knowledge generally available to those likely to be affected and thus 
save unnecessary destruction of susceptible crops, sucdi as corn aur 
potatoes. The efficacy of precautionary measures against such pests 
as the Hessian fly and the importance of promptly burning tnimumgs 
from orchards fall in the same category. 
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The bearinjc rotation of crops may have upon insect injuries sliould 
]k‘ kept in mind and improvements suggested ^vherever it is possil)ie 
to secure greater immunity from insect damage without, at the same 
tinie, causing loss or injury in other directions. An important point 
in this connection is that general practice in n locality has doubtless 
justified itself by experience and one should consider tlie matter care- 
fiiliy before proposing innovations which in the long run may prove 
less successful. Preventive measures, as a ruh^, cost litth‘ and in those 
times of high prices and scarcity of help, expense and laltor count for 
inort' than under normal conditions. 

The value of good and clean culture cannot bo too strongly empha- 
sized, since we know that well cultivated crops will frequently outgrow 
insect injury that would be serious, if not fatal, to those receiving 
loss care, and entomologists can cite numerous cases where the lack 
of clean culture has resulted in more or less damages, frecpicntly se- 
rious, from insect pests. The origin of army worm outbreaks in thick 
weedy growths is one of the more striking instances, while the less 
serious damage by stalk borers and some of their allies is intimately 
related to an abundance of weeds. 

Secondly, the entomologist should lay particular stress upon well 
recognized methods of controlling insects and urge activities along 
these lines. It is especially desirable that he should be in position, in 
case it is necessary, to restrict or modify spraying schedules, to indi- 
cate beyond question the applications which will give the maximum 
benefit at the minimum expenditure of time and money. It is particu- 
larly desirable that he limit his rceoininendations to methods which 
will surely result in benefit and preferably to those most likely to be 
effective in the hands of the average grower. 

The present is an excellent time to question the efficacy of methods 
frequently recommended for the control of various insects and to 
ascertain whether in our enthusiasm for the theoretically perfect w^e 
may not have overstepped the line of the practical and advised treat- 
ments which in many instances would not justif}' themselves if a care- 
ful account was kept of profit and loss. Methods of problematical 
value may w’eli be held in abeyance until further work has demonstrated 
their utility. There is a legitimate place for experimentation but for 
the present we believe, in case of large sized propositions, at least, that 
it is far better to advise a well-tried method, though it may be less 
efficient than will probably prove true of one which has not been 
thoroughly tested. 

Now, supplementing that I would state that in New York last 
year we had an “Insect Pest Survey and Information Service.” 
through cooperation with county agents and special agents of the 



116 


IVol. 11 


JOURNAL OF ECONOMIC ENTOMOLOGY 

State Food Supply Commission, which was organized for the special 
purpose, of promoting production, and the other scientific agencies 
such as the Experiment Stations, and Cornell University, etc., ive 
endeavored to keep in close touch with conditions throughout the state 
and to distribute that information promptly, preferably through county 
agents, so that anybody in the state .would know pretty nearly what 
was going on, entoraologically speaking. When possible we endenv- 
ored 'to forecast and warn .is to probable developments. Of course, 
that is a little bit dangerous. You can’t tell whether you guess right 
or not, hut it does seem wise to put the farmers and gardeners on their 
guard against possilile developments, with the distinct idea that they 
are to watch and then go ahead. Another thing I think has been 
brought out rather emphatically in our experience during the past 
year ia the s^eat value of tlie local agent. 

We have in our state a farm bureau agent for practically every 
county, and hast summer, under the charge of Professor Crosby, we 
had entomologists working in important centers. 

You gentlemen appreciate as well as 1, that it is surprising how many 
mistakes the average man can mak(‘ without really trying, and we 
have found in hundreds of instances a man doing the wrong flung 
when he thought he was doing the right, and, of course, a coiicrote 
sax-ing there means increased [irodiiction. I laelicvc, generally spc.ik- 
ing, that we can accomplish more in conserving food supplies, etc., 
by ’emphasizing these comparatively insignificant features than ivc 
ean bv living consideratilc attention to some larger and really mure 
important matters. Save the small things and the larger ones will 
look out for themselves. 

Mil, K. I.. Websteii: Air. President, it seems to me that this in- 
sect survev proposition is one of the most important points that lias 
been brouglit out ia the whole discussion. It leads us to informafioB 
that wo do not get in any other way. We do not get it through our 
correspondence because the farmers and fruit-growers do not see these 
things in time, and the college people do not get it because they are 
not in close touch. I tliink this is one of the most important things m 

tlie whole situation. , 

Mk F. C. Bishopp: :slr. President, I think there is one aspect oi 

tills question that has not really been touched upon and that is the 
relation of insects affecting live stock in the production of the meat und 
food supply. We have a iiumlicr of instances in which insects liaw 
materially "cut down the production of the meat foods and tin,' A- 
products of them. This is a field which is being neglected in practito 
by the entomologists. It is being left a great deal to the veteriiiaiiaii. 
who unfortunately minimize the importance of these things. 
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1 might mention a few of the insects which slionld receive more 
attention at the hand of the entomologists both at the stations and 

tlie extension work. For instance, in the case of the developTnent 
of poultry industries, which have received a tremendous stimulus on 
account of the war coiiditions—many people are starting in poultry 
lines for the first time. They have no conception of the various 
Jiihciilties they will meet. As a result they have lost much. This 
has been brought about by mites and lice. The ox-warble is respon- 
siMc for a tremendous loss, lice of various kinds are also responsible 
for the cutting of growth, and of course, the ticks of various kinds are 
important. 

I think as I said, that we should give a little more attention to this 
question, especially now that the nation is so hard pressed in tlie pro- 
duction of the meat and food products derived from animals. 

J. J. Davis: Wc have had excellent results in our work in 
collalioration with the county agents. Our plan has been to carry 
on as much of our work as possible with the county agents. In this 
coiiiic(‘tion, when we first go into a county, we take up the entomolog- 
ical problems with the county agents; wc learn from theni and from 
personal observation what insects are important ones in that county 
and what insects are likely to be important ones. Wo then go over 
tlie whole matter with the county agent and make him thoroughly 
familiar with the different insects and the methods of control. We do 
this partly to save time for ourselves, because we cannot 1)0 in every 
county all the time. After we have discussed the matter in this way 
with the county agent so that he can handle it himself, it saves us a 
great deal of time. 

Mr. T. j. Headlek: In regard to the county agent problem, we 
find that the county agents have organized their counties into com- 
munity organizations in most of the counties in tlie state. These 
community organizations are such that they cover the entire county 
and are sufficiently close together that wdien meetings tu'c held at these 
places, it is only necessary to call the active farmers in the county. 
Through the development of the telephone service, it is now possible 
for a county agent to arrange a schedule within tiventy-four hours if 
the need for it is known, and it is possible to get information promptly. 
The county agents with us have developed as executives — they have 
come to be the head of nearly all the agricultural organizations in 
the county. The result is that w'o have to appeal to the county execu- 
tive to get things started. 

It is perfectly practical to organize any movement necessary for 
the control of any insect. We knoiv that is necessary. Our problem 
IS one of scouting. We are scouting already for three species and we 
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expect to scout for at least six or eight more before the next S('as(,. 
opens. The scouting pi’o])lem is a difficult one. The most discoiiraj. 
ing thing about the efforts of the Department of Agriculture in tU 
way of exttmsion work, is that it is not providing apparently for tf;. 
scouting work. Some of the men are trying to handle it undvr ti,, 
head of survey work, l)ut I am told that no provision had been iiinlf 
for scouting work and that if any is done it would have to be placn 
under the head of surveying. That is an unfortunate thing. 

President R. A, Cooley: I might mention one or two matter^) 
niy own experience. \\c are all familiar with the fact that innin 
county agents have liad more or less entomological training and tha 
they have in many cases come from widely separated states. Ii is; 
case of having a little knowledge in some instances, and there i? j 
tendency, we have noticed, for them to make recommendatioL^ 
which might be widely at variance with recommendations which th 
home institution would make. We are, therefore, undertaking to 
furnish all county agents with a sheet dealing with an individual 
pest, briefly outlining the life-history, the recommendations that [k 
state has adopted or we believe should adopt. Another point is men- 
tioning at the bottom of the page a few important bulletins of th 
home state or of another state, the purpose of this being to make tht 
work generally more effective and specifically to bring about unifom- 
ity in the state. These sheets may be recalled from time to time and 
new ones substituted as additional information is available. 

We are hoping to make the work somewhat more effective by this 
method. 

We are grateful to the Horticultural Section for allowing this in- 
fringement upon their time and I will now turn the meeting over to 
them. 

Adjournment. 


The Section of Horticultural Inspection 

The sixteenth annual meeting of the Section on Horticultural 
Inspection was held in the Carnegie Museum at Pittsburgh, Ps- 
January 1, 1918, at 1.30 p. m. and 8.00 p. m. 

The sessions were called to order by Prof. G. M. Bentley, Knox- 
ville, Tenn., Chairman; with Prof. J. G. Sanders, Harrisburg, P^s 
Secretary. The Federal Horticultural Board and committees of the 
American Association of Nurserymen, and of the Society of Americaii 
Florists and Ornamental Horticulturists were invited to attend the 
sessions to discuss and confer on the proposed bill prohibiting the 
importation of nursery stock from foreign countries. One member o 
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the Federal Board was present, but the nurserymen and florists were 
jiot represented at the sessions. 


Program 


January 1, 1918 ^ L30 p. m., Carnegie Mriscwm, Pitiahurgh, Pa, 


of Chairman 

j„ji,.tn:int Insect Pests Collected on Im- 
i.ortcd Nursery Stock in 1917 
j,i.]u'rtant. Diseases Collected on Iin- 
jK.rtcd Nursery Stock in 1917 
I)ov:i't:dion by Imported Plant Pests 
Shows the Need of Quarantines against 
pitrfigii plant Introduction (lllus- 
! nit 0(1) 


G. M. Bentley, Knoxville, Tenn. 

K. K, Sasscer, Washington, D, C. 

R. Kent Beattie, Washington, D. C. 

J. G. Sanders, Harrisburg. Pa. 


Di-cussion 


Jammry 1, 1018, 8.00 p. in. 


Kloction of ofheers 

The Coiilrol of Imported Pests RiTently 
I'duiid in New Jersey 
TliC Puropean Poplar Canker in the 
Uu'inity of Philadelphia 
T1 h‘ Work of the Missouri Tnsjieclion 
Servi(‘e 

Moving Pictures of Gipsy Moth W'ork in 
New England 


11. B. M'eiss, New Brunswick, N. J. 

J, K. Priinin, Philadelphia, Pa. 

L. Haseman, Columbia, Mo, 

A. F. Burgess, Melrose Highlands, Mass. 


Profcj^sor Bentley spoke briefly along two distinct lines of horti- 
cultural police work, outlining first those methods successfully em- 
ployed to improve nursery conditions in Tennessee, rt'f erring espe- 
cially to the use of improved fumigating apparatus and chemicals. 
TliC second part of this talk rcft'rred to the extreme importance of 
stri(‘t quarantine on imported nursery stock. 

At the close of the afternoon’s program, which consisted largely of 
thscussions of the desirability of an embargo on imported nursery 
stock, a special committee was appointed by the Chairman to draft 
resolutions pertaining to ihiported plants, these resolutions to be pre- 
sented at the evening session. 

Evening Ses.sion, 8.00 p. m. 

The special committee on plant importation submitted the following 
rc.^olution, which was unaiiiniously adopted : 

UnroKT OF Special Committee Apfointed to Formclate the Attitede of the 
Section on Hohticultur-\l Inspection on thh; Question of Prohibiting 
the Importation of Nursery Stock from Foreign Countries 

liEREAB our country is now and has for many years suffered serious financial loss 
from the depredations of insects and plant diseases that have come to us from abroad, 
"the annual damage by a single insect in some cases being greater than the total 
■'alue of all nursery stock imported in the course of a year; and 
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Whereas the means of communication between the countries of the world liave 
developed to a point that all regions are now reached tlirough the regular channels of 

commerce in a portion of the time formerly required; and 

Whereas by reason of this great improvement in transportation, species of in, 
jurious insects now confined to foreign countries, are certain soon to be introdiieed 
into our country through the importation of foreign plants; it resolved: 

1. That the importation of all “nursery stock” as designated in the Federal Plant 
Quarantine Act of August 20, 1912, sliould be prohibited except as brought in under 
carefully guarded quarantine regulations of the U. S. Department of Agriculture. 

2. That an absolute embargo against nursery stock coming in with soil about the 
roots should be placed at once. 

3. That the prohibition against all other kinds should be placed with due regard to 
the.' time necessary to enable the businesses affected to adjust themselves to the 
change, after which absolute prohibition should obtain. 

Thomas J. Headlee, 
Geo. a. Dean, 

E. D. Ball, 

Special Committee. 

Mr. E. C. C'otton, Ghief of tlio Bureau of Hortipulture, State House, 
Columbus, Ohio, was elected Chairman for 1918, and Prof. J. O. San- 
ders, h>onomic Zoologist of Pennsylvania, Harrisburg, Pa., was re- 
elected Secretary. 

zVfter the reading of papers, five excellent reels of motion picture 
film were presented under the dirttetion of iMr. A. h. Burgess, Alelrose 
Highlands, IMass. These reels quickly portrayed in a short period the 
extension and marvelous amount of good work which has been done 
in moth control in New England. Few of our entomologists had any 
adequate conception of the delicate technique required in the promo- 
tion of parasite rearing and distribution, and the broad scope and 
wholesale methods employed in the field work incident to spraying, 
banding and other phases of control work. This exposition hy the 
motion picture reel meihod conveyed to the audience more vividly 
and accurately a knowkaige of this work, than could have been fur- 
nished in a paper requiring a half day’s reading, and wc trust is a fore- 
runner of other such illustrative films in the future, and shows the 
desirability of a more general use of this metliod of instruction. 


THE MISSOURI NURSERY INSPECTION SERVICE 

By L. Haseman, Entomologist and Chief Inspector, Columbia, Mo. 

In 1913 the Missouri legislature passed the present inspection law 
creating in the Agricultural Experiment Station the Nursery and 
Orchard Inspection Service. The law embodies the essentials of the 
proposed uniform inspection bill, later agreed upon by the nursery 
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iiirii and horticultural inspectors and has proven to bo well adapted 
to tlio needs of the state. Previous to the passage of a definite inspec- 
tion law, the Agricultural Experiment Station was responsible for 
nursery inspection and orchard clean-up work in the state and recog- 
nizing the great educational opportunities conncct{^d with orchard 
<iiid nursery inspection and clean-up work, the work of carrying out 
th(' new law was placed with the Agricultural Experiment Station. 
Police work of this nature accomplishes but little if not accompanied 
Pv educational work. This being true every effort has been made to 
accompany the police work with field teaching and demonstration 
^vork. The inspection service has not merely located San Jose scale 
in nurseries and orchards and condeioned scaly stock, but it Inis joined 
liands with the entomological and horticultural forceps of the Agri- 
cultural Extension Service and has gone into scale iniVsted orchards 
and communities and demonstrated scale control as well as orchard 
pruning, general renovation of old orchards and the use of summer 
sprays for the control of fruit insects and disease's. AAJiole counties 
in the past three years have been redeemed for successful fruit growing, 
where formerly valuable orchards were l)eing h'ft to the mercy of San 
Jose scale, canker and other insects and diseases. 

Insjiection work from the point of \ iew of police' duti('s alone, with- 
out the follow-up work of the inspectors and tlu' extension stalf, will 
never redeem horticulture, where it is so widely scattered in more or 
less isolated communities as in this state. Tlie duties of an inspection 
service are not merely to prevent further distribution of scale and 
other fruit tree pests, but it must help clean up trouble and ('itcourage 
better horticultural methods generally, or tlieix' is little excuse for its 
existence. This, we believe, is the one thing which has enabled the 
Missouri Nursery Inspection Service to go forward with its work so 
successfully under most unfavora])le financial conditions. 

The state has never provided a cent to maintain tlu' service, yet 
few states have probabh^ made more rapid strides agtiinst mirscvy and 
orchard insect pests and diseases in the past three years. The ex- 
pense of the service has been met by fees paid l)y our nurserymen, 
florists and dealers. These fees, we realize, have been inadequate, 
but with the hearty and enthusiastic cooperation of our nurserymen 
wo iiave l)een able to practically eliminat(^ San Jose scale and tin' other 
dangerous pests and diseases from our nurseries and to clean the com- 
munities surrounding the nurseries of similar pests, besides practically 
resurrecting fruit growing in a niim])or of the l>cst horticultural coun- 
ties, M e have also eliminated unscrupulous dealers and we register 
all agents and outside nurserymen shipping stock into the stat('. AVe 
are now also requiring the attachment of a Missouri tag to all incom- 
ing stock. 
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However, the state is still far from being safe for horticulture. 
There is an immense field for work still. The results which the 
tion Service has accomplished, through the cooperation of the nursery, 
men, fruit-growers, county agricultural agents and the other forces r,t 
the Agricultural College and Experiment Station, have won for it thr 
confidence and good will and support of the fruit-growers and nursery, 
men. During the past twelve months the florists have organized th(. 
Florists’ Association, the nurserymen, the Nurserymen’s Association 
and the State Horticultural Soci('ty has taken on new life, and they 
are all behind the Inspection Service. This will go a long ways u., 
insure adequate financial support from the next legislature. ACth 
the continued cooperation of the nurserymen and fruit-groweis and 
adequate financial support, the Inspection Service will be able to curry 
out its full program. 

THE CONTROL OF IMPORTED PESTS RECENTLY FOUND 
IN NEW JERSEY 

By JJarry B. Wkiss, Xem Brutiswick, X. J. 

At different times during the past few years attention lias licra 
called to various foreign pests which have been lound in New JiMsey. 
At first thought, it would appear that this state has been especially 
favored along such lines or that the inspection service was iiuleed lax 
to allow these pests to become established. Such is not the case 
During normal years nearly one-fifth of all the nui-sery stock imporlcd 
into the United' States is consigned to New Jersey. This means that 
we arc in greater danger from an influx of foreign insects than mnsi 
other states. The report of the Federal Horticultural Board for the 
fiscal year ending June JO, 1916, places New York first, New Jcisey 
second and Pennsylvania third as to the amounts of stock received 
from abroad. 

The presence of foreign pests in New Jersey is a natural result (H 
the importation of large amounts of nursery stock. These pests have 
entered in spite of a well developed and well enforced system of inspo" 
tion. In view of the fact that inspection will nut keep everything? 
out, the next best step is to scout continually the nurseries and phuts 
where imported stock is consigned in order to lo(‘ate potential forci}iii 
pests. This has been done in New Jersey and as a result various lor* 
eign species have been found and are being controlled. This luspee* 
tion or scouting must be done by trained men, men who are faiuilwi' 
with the native fauna and can recognize new things, men wlio are 
interested in entomology or plant pathology for its own sake and 
can be trusted to cover the ground faithfully. It is a regrettable ac 
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itvit ill many cases, inspection \York is entrusted to students ;ind to 
ill..)., .'('tors whose usefulness does not extend furtlier tlian an aliility 
10 n'coiinize San Jose scale, cro\Yn ^all, ^ipsy niotli masses and 
i.iowu tail nests. We have tried all kinds of inspectors and have 
coinc to the conclusion that considering the importance of inspection 

]viy> to employ competent men. It is true that during the rush 
we are forced to employ men \Yliose training leaves much to 
],(. iksired but these men are ec'rtainly not placed at dang<‘r iioints. 

Tli«‘ finding of various foreign insects in New Jers(w during l’(•cent 
vc:i)'s has been due entirely to the activities of compcdi'nt inspectors, 
lii .rnlcr to prevent these pests from spreading within the state and to 
jii'evf'nt them from being cariicd outside of the state, various inetlmds 
nf ctinirol have been pursmal. The, following is a list of tln^ more 
iiupiti'tmU insects together with the treatment which lias b(‘('n fok 
lowvd in New Jersey. 

(ii-iillvtalpa (jryRotalpa L. (Orthop.). rhe lluropean. mole cricket has 
iiccii present for several years in a small nurs('ry area ])lauted to a 
ruse garden and exhibition stock. There is very little danger of this 
insect being carried out of the nursery in soil around the roots of [ilanis 
us Inag as it is not allowed to spread. I'or the past two years, the 
entire infested area has been gone over and tin', egg nests dt'slroyed 
(luring June and July. iSpecial men, ex])ei‘t in detecting (lie ni'sis, do 
this work and uj) to tin; present they have i)C(ui sucei'ssfnl in keeping 
this luiropean pest down to comparatively harmless numbers. 

Monarthropalpus huxi Lab. (Dip.). The boxwood leaf miner has 
been found in several nurseries arnl on one estate in Xcw ,lersey. On 
nccouTit of unsatisfactory methods of control for this species, infested 
plants in nurseries are ordered destroyed and certificates are withheld 
until this has been aecoinplished. 

Ecdna buoliana Schiff. (Lep.). This species, known as the Kuropean 
Pine-Shoot l\Ioth, was found several years ago in two nurseries. Cer- 
tificates were withheld at that time until every infested shoot had 
b'oen cut oh and destroyed. At the present time no infest ations are 
known to exist in nurseries. 

Oracilaria zachrysa Mey. (Lcp,). This moth, known tis the azalea 
leaf miner, has for the most part confined its attention to azaleas in 
greenhouses and is not likely to be shippetl outside of the state. Spray- 
ing with arsenate of lead and fumigation with tobacco extracts have 
i^eon fairly successful in controlling it. 

Ehujiadera versicolor Laich (CoL). This Chrysoinelid exists in sev- 
eral nurseries and other localities, but feeding as it does in both larval 
^nd adult stages on the foliage of poplar and willow, it is readily 
^‘ontrolled by arsenicals and is in no danger of being transported on 
nursery trees. 
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Popilia japonica N.'wm. (Col.). Recognized as a pest of giapf^^ 
l)eans, peas and peanuts in Japan, this scarabacid was recently found 
feeding on roses, ampelopsis, grape, elder, crataegus and button Inisli 
in a nursery and on various weeds adjoining the nursery. It was 
probably introduced into the state in the larval stage in the soil around 
iris roots imported from Japan. It is regarded as a pest in that < oun. 
try and at present plans are being made in cooperation with the Federal 
Bureau of Fntomology in an effort to exterminate it. In the na'an- 
time, precautions have been taken to prevent its distribution in soil 
around nursery stock. 

Diprion simile Hart. (H^unen,). This saw-fly, which was first noted 
in this country by Dr. Britton, was found in several ISew Jersey nur- 
series during the past year or so. In all cases good results were oK 
tained by spraying infested pines with arsenate of lead. Moreovtr 
this saw-fly appears to have an effective parasite in the shape of Moruj- 
dontomcrus deniipes Boh. 

Trioza (ducris Klor. (Ilcm.). This species was introduced froui 
Belgium where it is known as the bay flea louse and where it does con- 
siderable damage to the foliage of l:)ay trees. The nymphs curl tlie 
leaves and in se\ ere infestations the trees are rendered valueless 
ornamentals. At the present writing it occurs only in one nursery in 
New Jersey and is being brought under control by fumigation with 
tobacco sinokc! during the winter. At this time the trees are in stor- 
age sheds and hibernating adults are readily killed if the fumigation 
takes place on warm days when the adults are not completely dor- 
mant. 

Siephaniiis pyrioides Scott. (Hem.). This lace-bng, which is inju- 
rious to evergreen azaleas, unfortunately became widely distributed 
in New Jersey before' it was noted. As a result its control outside of 
nurseries is a dillicult problem. It was introduced in the egg stage 
in azaleas from Japan and is known to occur in Pennsylvania and in 
the District of Columbia. In New Jersey nurseries it is being con- 
trolled by sprayings with whale oil soap in late May or early June 
after the eggs have batched. 

Peridermium strobi. During 1916 the white pine blister rust was 
discovered by federal scouts in four nurseries and one estate. At 
this time a total of 67 pines were found infested. All were destroyed 
and the blocks in which they were found were placed under quarantine 
for an indefinite period. 

During 1917, our inspectors together with federal scouts found only 
a total of 15 diseased pines in two of the nurseries where the disease 
appeared in 1916. No new places were found to be infected. 
state has been fairly well scouted over, due to the help which we re- 
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from the federal Bureau of Plant Industry and it is felt that the 
ovtldok for control is fairly hopeful in New Jersey. 

ijther Imported Pests, At various times during the past few years 
^vrfviiS such as Acythopeus orchivora Black!)., Cholus caUleija’ Champ., 
('ju'liis forbesii Pasc., Diorymellus hiTimargo Champ., and two species 
yet undescribed have become established in New Jersey orchid 
houses where some of them have done considera!)le damage. Most 
of them are natives of tropical America and very little is known of 
tiieir life-histories. As a result hand picking of the beetles or destruc- 
tiou of badly infested parts is practiced. 

Another weevil, of European origin, however, which has been taken 
in New Jersey is Magdalis barbicorfiis Latr. According to Blatddey 
keiig (Hhync, or Weevils of N. E. Aiuer.), this species has !)een 
taken also in New York and Alassachuselts. lii the recently issued 
government publication, ‘'A ^Manual of Dangaa'ous Insects Likely to 
1)C Introduced in the United States through Importation,’’ it is listed 
as a pest likely to be introdue(al in apple, quince and medlar trees and 
known as the apple-stem piercer. In the al)ove publication which 
?u])])Ues a long felt need, hundreds of foreign insects are listed as likely 
to he introduced, principally on nursery stock. 

InasnuK'h as practically all of the nursery stock imported into New 
Jersey (*onsists of ornamentals, it is interesting to note tliat 42 species 
arc Iikel\' to be imported on alder, that 22 might come in on ash, 60 
on Ik'ocIi, 44 on birch, 19 on cedar, 28 on elm, 83 on oak, 16 on linden, 
U on hawthorne, and 227 on various conifers, most of them belonging 
to the Coleoptera, Lepidoptera and Hemiptera. If importations 
continue as time goes on, it is not unlikely that we will eventually 
have all of them in New Jersey. 


IMPORTANT FOREIGN INSECT PESTS COLLECTED ON 
IMPORTED NURSERY STOCK IN 1917 

By E. R. Sasscer, Washingiorif D. C. 

In spite of the disturbed conditions in Europe during the fiscal year 
1917, the five principal European countries exporting nursery stock 
to the United States offered for entry some three million more plants 
than was the case in the fiscal year 1913, one year before the \var. 
The following table indicates the amount of nursery stock received 
from tliese countries for the past five years. 

As the result of state and federal inspection, the followdng important 
insects have been intercepted on nurser>^ stock during the calendar 
}ear: Egg masses of the gipsy moth {Porthetria dispar Linn.) were 
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oolloetod on tliroo (X'casions, onro from Belgium and twice Irom 1* nu.of. 
hosts not given, and one nest of the ])rowii-lail moth {Euproctis o-/ .;. 
sorrJi'jia Linn.) was taken on apple from Franco. Larvte of the s.va]i 
or gol;l-(ail motli ( /V;r^/a sve HuniitH Fnessl) have boon found on rlu. io- 
dmidron, lalnirnmn, and ruses from Holland. According to Emr^jit an 
writer.'^, this iiise.ct is a general defoliator of forest trees, and. mch 
being the eas(‘, oa'ci'A' ofloi't should bo made to pro\ent its ostal lwir 
ment in the States. 

Xests of the fruit tree pierid {Aporia crata’gi L.) have been locate] 
in six shiimionts of deciduous fruit tree seedlings from France. The 
larva of this insect is a general feeder and is recorded as injuring the 
foliage of fruit trees, wild rosaceous plants, and oak trees. 

Larva' of the sorrel eutAvorm {Acromfcta riufticis L.) have bocai col- 
lected on four occasions, twicer on rose stock and once on Cornus trojii 
France, and once on azalea from Belgium. It is dilhcult to pnalict 
how serious a post this Avould develo]) into if established in this country. 
In Eurojic it feeds on tlie foliage of strawberries, lioi^s, and various 
shrubs and trees. The Itay psyllid ( Trtozo. nlciCTiS I lor.) was I’ejxtrtccl 
on a shipment of Belgian bays, and the box psyllid { F^sylhi huxi Linn.! 
and the box leaf minor {Monarthropalpvs huxi Lab.) have been col- 
lected on boxwood from Holland. As in previous years, egg inasFts 
of the Tturopoan tussock moth {A ololophus antiqua Linn.) and pu]i;f 
of the dagger moth {Apofela cniricouKi lab.) have been repealcnly 
taken on miscellaneous French and Holland stock. What appears to 
be the cocoons of a sawliy {Eynplujtus cinctun Linn.) have liecn col- 
lected on four sbiimionts of roses from Knglaml. 

Ninety pounds of seed of Pranas sargentd from Japan, received in 
Washington, were found to be slightly infested with Anthonoifui<'< hti- 
ignahis Koel., which, judging from the condition of infested seed,i>a 
very unwelcome guest. This shipment was fumigated in Viicuiun 
with carbon bisulphid at the rate of 3 lbs. per 1000 cu. ft. with an expo- 
sure of 24 hours. As an additional safeguard, the entire shiiuuoH 
was stratified in boxes covered top and bottom with a 24 mesh pci' 
inch wire screen. One of the chaff scales {Parlatoria chmenstn 
latt) was taken on Pyrus miensis and P. ussuriensis from China, 
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iiitruiiuction and establishment of this coccid into the States would 
1)(‘ misfortune, since in China it is apparently a serious })est, havinjp 
Ik'OI! collected in large nunibers on crab-apple, Hibiscus. Zizyphus, 
and TJikJo^ orientalis. Chestnut trees from Japan exhiluted galls 
made by and containing living larvie of a species of Agrilm, and azaleas 
from Belgium and Holland wore infested with the azalea leaf miner 
>(i,vcil(ma zachrysa Meyrick). 

Plants of tropical or subtropical origin have also brought in a num- 
Ih'I' of insects, which, if allowed to become established, would seri- 
ously handicap some of the new industries, which in recent years have 
o;ivtti so much promise. The mango weevil (Sternocheluii inanijiferfc 
Fall.), one of the most injurious mango insects in tropical countries, 
was (ollected in seed from India, and Coccus mangifenc (Green) arrived 
on tlie same host from Cuba, fscveral shipments of Guatemalan 
avocado seed have shown infestation with a species of Sfenofna and 
also what appears to be an undcscribcd species of Conotrachclus, Both 
of tliese insects make deep ramifying tunnels in the seed and are no 
(lonht fully as destructive as the avocado weevil. Avocado cuttings 
from, the same country were infested with the following coccids: Aspid- 
(ot>is s}(bsmilis CklL, Aspidiotus sp. (near cocotiphagus), Chrysom- 
■pjudtis scutiforniis (CklL), C. personatus (Comst.), Pseodoparlatoria 
(}4reata CklL, Lepidosaphes mimosarum (CklL), Diaspis$p., Ccroplastes 
sp., Solenococcus sp., Lecanium sp., and Coccus sp. Judging from the 
amount of sooty mould on the cuttings at the time of ariival, it is 
evident that the Coccus secretes honeydew copiously and doubtless 
represents a very undesirable introduction. 

The fig scale, Lepidosuphes ficus (Sign.), was intercepted on fig trees 
from Spain. This fig pest of Europe was introduced into California 
about seven years ago and is now thoroughly established, being dis- 
tributed over a tract of some one hundred acres. The papaya fruit- 
fly iToxotrypana curvicauda Gorst.) was taken in fruit of the papaya 
from (aiba; cocoanuts from Ceylon were infested with Phcnacaspis 
mjtnia’ (Mask.); bamboo from Japan was infested with Antonina 
G'mrn' CklL, and the sugar-cane mealybug {Pseudococcus sacchari 
Ckil.) was received on sugar-cane from Jamaica, Trinidad, and Hawaii. 
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Xo less than 73 distinct species of insects have been collectoil oc 
orchids during the past calendar year, 64 of which were of South 
ican origin. Of this number, there were 20 species of ants, the ma. 
jority of which are now established in this country. However, tliere 
are certain forms which have not gained a wide distribution, and cverv 
effort should be made to prevent their further introduction and spread, 
For example, PkeidoJe anastasii Emery, which was in Phormium 
from the Azores, has in recent years become a very troublesome pe^t 
in the greenhouses of the Department of Agriculture, harboring and 
transferring mealy-bugs and aphids from plant to plant. The so-called 
“crazy ant” {Prenolepls longicornis Latr.), an introduced species, has 
also been intercepted on incoming nursery stock. This ant has ac- 
quired a foothold in the ( lulf States and is a household pest as far 
north as Boston. A species of Iridonyrmex w-as found in a shipment 
of Theobronia cacao from Java and, if allowed to become established 
in the United States, would e\’eutualiy be a very troublesome pest, if 
one is to judge from the activities of the Argentine ant. 

In addition to the ants, what appears to be an injurious Pyralid 
larva was collected in four shipments of Colombian orchids. The 
Cattleya midge {Parallelodiplosis cattlena' Felt) was collected in orchkl? 
from Brazil, Uoloiubia, Guatemala, and IMexico, and 15 species of 
scale insects were taken on shipments from Panama, Guatemala, Xeu' 
Zealand, Colombia, Philippine Islands, Costa Pica, England, Jauiaiea, 
Venezuela, and Brazil, f^ince 1912 137 species of insects have Ixto 
collected entering on these plants, including 41 scale insects, only 
13 of which are now established in this country. In an effort to pre- 
vent the further introduction of these pests, all orchids arrivdng from 
countries without a recognized inspection service are being fumigated 
at the port of entry. 

The following list indicates, by countries, the number of species of 
insects reported by state and federal inspectors from December 16 , 
1916, to December 16, 1917. 

Number of Species of Insects Collected by State and Federal Inspectops. 

AND Reported from December 16, 1916, to Date 

(Prejiared from reports received to Deceiriber 16, 1917) 


Guatemala 48 England 21 

Colombia 47 India 9 

Holland 4C Venezuela 1^ 

Cuba 86 Argentina h 

China 33 Philippine Islands h 

Japan 29 Hawaii 

France 28 Australia 

Brazil 27 Curacao, D. W. I ^ 

Belgium 24 Trinidad ^ 
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THE EUROPEAN POPLAR CANKER IN THE VICINITY OF 
PHILADELPHIA, PENNSYLVANIA 

By James K. Primm, 

Bureau of Zoology, Harrisburg, Pa. 

\\ hile inspecting the nuvseries of Pennsylvania in the summer of 
1917 a good opportunity was afforded to become acquainted with the 
ili??ease known as European poplar canker {Dothickiza populea). 
Ill only one of the numerous nurseries growing poplar trees within a 
ratlins of thirty-five miles of Philadelphia this fungous had not become 
v^cll established. Trees of all ages were attacked, one- and two-year- 
old stock much less seriously, however, than trees three or four years 
of age. This apparently higher resistance in young trees, noted 
o>pecialIy in Carolina poplars, is modified by the fact that younger 
trees are damaged less by storms and have not been topped or pruned 
t<miny extent. The degree of infection varied from single isolated 
t^dg cankers to numerous and confluent trunk cankers. The most 
'' iruleiit attacks were on trees that had been pruned close to the trunk 
to a height of three to five feet. 

The resistance of young trees is even more marked by the slight 
percentage found to be affected when comparison is made with older 

toc'k. In one-year stock only 2 or 3 per cent were found to be infected. 

10 
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Considerable increase was noted on two-year trees, and while variaUp. 
about 18 per cent of the two-year stock was usually affected with 
isolated cankers on the trunk or limbs. In three-year stock and ohk'r, 
over 50 per cent was found to be cankered while in some blocks of 
two or three hundred trees, none were found free from the disease, ant] 
the greater part were wholly or partially dead from the severe attacks 
of numerous trunk cankers. 

The species of Populus found to be attacked by Dothichiza aic tlio 
following: P. nigra var. ilalica, Lombardy poplar; P. alha, var. pyni- 
midalis, Bolle’s poplar; P. hahamijera, balsam poplar; P. tichocurpty 
black cottonwood; P. deUoidcs, cottonwood; P. evgenei, Carolina 
poplar; P. ongnJota, hybrid Carolina poplar. Of these all but the fim 
two mentioned are meeting with less favor as shade or ornamental 
trees and are being gradually discarded by nursery^ men. AiiothtT 
species not mcntionetl in the list, like Japan poplar (P. maximoicinja 
was found in two nurseries and should meet with more popularity 
on account of its attractive foliage, its shapely head, its hardiness, 
and the fact that none had been attacked by Dothichiza. ^'^me 
inoculations were made by IMr. F. M. Trimble of the PennsyUaiiia 
Bureau of Kconomic Zoology, to test the immunity of this tree. Ik 
results of these inoculations will be of interest this coming sprin<r. 
If any conclusions can be drawn regarding the relative susceptibility 
of the various species of poplar attacked, they would receive the most 
support from a comparison of the number of diseased trees of (';uh 
species, and the relative virulence of the attacks. That the Lombardy 
poplar is the most susceptible seems borne out by the fact that this 
species has the greatest percentage of infected trees. The degree oi 
virulence is fully as great, however, in all of the other species subject to 
the canker, with the exception, perhaps, of the Carolina poplar. Hip 
latter species was able to produce such a vigorous growth of cambium 
that in most cases the wounds produced by the canker were entirely 
healed over. On the other hand, where heavy pruning offered many 
wounds on the trunk for the entrance of the spores from which cankers 
developed, the trees were unable to overcome the injuries. 

Nurserymen have noted cankers on Lombardy poplars for several 
years, and estimates ranged from three to thirty years. No series 
affection among poplars was reported, however, until 1915, when "a 
badly diseased condition of black poplars was reported to the I . ^ 
Department of Agriculture. In the spring of 1916 numerous com- 
plaints w ere received of a serious blight on freshly transplanted black 
poplars.”^ The presence of Dothichiza popnlea was found to 

1 Hedgenck, Geo. C. and Hunt, K. Rex. Dothichiza vojndca in the United 
Mycologia, vol. VIII: 300-308, 
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in each case. The indications are that the fuiin-ous has 
])rei^cnt much longer than these first reports \\ould indicate. 
Wln'thct' the cankers produced on Lombardy poplars thirty yc'ars 
as stated by two nurserymen of this state, wore i)roducod \>y 
potlm-hiza, is very doubtful. Other canker-producing fungi are c)uil(‘ 
j,„jiiiiion on both poplars and willows, while Schizoruura traumruiMix 
.oiiietiiucs induces a condition almost identical witli a healed ov('r 


raiilR'i’* 

The typical injury from the poplar canker results directly from tlu^ 
of the cambium in the infected area. Unless a canker com- 
ph'p'lv encircles the trunk, the tree may live for several years and 
(.yen when badly attacked by a number of cankers, there is often 
.iillicient vigor left for new growth to be produced and for maintaining 
;i scarred and unsightly existence. Each year the dead branches 
become more numerous and conspicuous, the beautiful spire-shap(Ml 
outline of the tree is destroyed, unsightly water sprouts form below 
the cankered areas, the dry leaves hang on late in the fall and tin' 
trunk is likely to be snapped in two by slight wind storms. iVgain 
the whole top of the tree may be killed immediately by an encircling 
caiik(U’ and oftentimes the wliole tree. If the outer bark i.s stripped 
from a badly diseased tree, the irregular brown colored areas where 
ilie cambium has been killed are readily seen. Cankers often form 
at the base of the lateral branches and one after another the branches 
become infected and die. 

The cankers first appear as depressed and slightly darker areas of 
bark, their greatest dimension usually parallel with the axis of tlic 
trunk or branch. They arc usually tapering at the ends and may 
occur anywhere on trunk or limb but in most cases about the base of 
branches or twigs or where conspicuous wounds have been made. 
.\s the canker becomes older it may cover quite an extensive and 
irregular area. One canker mentioned by Heclgcock and Hunt, was 
twelve inches long and encircled the trunk of the tree for nearly two- 
thirds the length of the canker. Incipient cankers have been fouiul 
by the writer in the wounds made by the egg punctures of the Buffalo 
tree-hopper. It is also significant that in a block of balsam ])oplars 
which were seriously infested by the poplar weevil (Crijptorhunchus 
I'iputhi), every tree so infested was also badly cankered, while some 
hombardy poplars in a block adjacent and not attacked by the weevil 
were correspondingly free from the canker. 

^oon after the development of the sunken areas, in April and i\lay, 
'Riinorous pustules or blisters push up from beneath the bark. These 
rupture in a short time and a sticky, amber-colored mass of spores 
^■^udo, which dry up a month later and assume a darker walnut brown 
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color. These masses of spores, being in a sticky mass, at first might 
readily be carried by mammals, birds, or insects, and later when tiioy 
have dried, are disseminated by the wind. After June the cour?o 
of the disease is arrested until the following spring, wherein it is unlike 
the chestnut blight (Endothia parasitica), although in April or ^lay 
those diseases have such points of similarity as the yellow exuding 
mass of spores, the cruinpent pycnidia, and the sunken areas of dis- 
eased bark. 

Affected trees at once attempt to repair the wound and by July imd 
August mav have progressed so far as to entirely cover the open wmuiui 
with a growth of cambium, M^hich in such cases forms a knot of varying 
size. In every case where this is cut into, the dead area caused by the 
canker is easily exposed. The disease continues to progress the 
following year, although apparently healed over after the first attack, 
Where trees have been weakened year after year by attacks of the 
canker, they become unable to counteract the disease by a fresh 
growth of cambium. Large unhealed cracks and fissures remain in tlie 
bark and the tree soon dies. 

Dothichiza popuka was first described and named in 1884 by Saccardo 
and Briard. In 1903 Delacroix ascertained that the fungus wa? 
parasitic in nature and was the cause of a serious disease attacking 
Pop^dus nigra, P. deltoides and P. bolleana. Hedgcock and Hunt of 
the Bureau of Plant Industry have made the most extensive studies 
of this and other poplar diseases in the United States and have con- 
tributed the only literature on the subject in this country, consisting 
of a short paper in vol. VIII of Mycologia for November, 1916. These 
writers conclude that the disease was probably imported on nurseir* 
stock previous to the enforcement of the present inspection la'RS 
and that it is a somewhat recent disease in the United States. 

The disease Avas by no means confined to nurseries. The trees in 
private estates in many cases Averc seriously attacked, and very few 
of the trees along roadsides or the railroad right of way had escaped it. 
A systematic course has been pursued with reference to the disease 
in nurseries of this state. All blocks of poplar have been carefulh 
examined and diseased trees have been marked for removal. The 
A’^arious nurseries have cooperated cheerfully in this destruction of 
•cankered trees. This treatment has been severe, but no other means 
of control could be more efficient. In the only nursery of the eastern 
section of the state which had poplars entirely free from the canker, 
the trees were regularly sprayed every winter with lime sulphur. 
In no other nursery had the poplar trees been sprayed. This A\’ould 
indicate lime sulphur as a helpful fungicide. Landscape architects 
now specify that Lombardy poplar trees must be branched from the 
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upj heretofore the basal branches have been cut oif close 
TO the trunk. This will doubtless have the effect of decreasing the 
disease. It seems wise to recommend that poplar trees should not bo 
priinod to any great extent in any part. Poplar trees should have good 
drainage and proper precautions should be exercised against the use of 
cuttings from diseased trees. In blocks of poplars growing on low- 
l;Uids the virulency of the disease w^as greater. 

The utility of the Lombardy poplar for screening \insightly objects 
or for giving accent to an otherwise monotonous group of trees or 
shrulis is recognized by nurserymen and landscape architects. Its 
popularity as a tree for framing in a view is not questioned and they 
arc often very effective for planting close against houses, particiiiarly 
of the English style. While no other substitutes could fill all the 
conditions desirable in trees of this type, there are several trees of 
similar habit and inore permanent beauty. The maiden-hair tree 
(Gingl'o biloba), the Katsura tree {CercidiphyUnm japonicnm) and 
tlie pyramidal varieties of sugar maple, English oak and the tulip tree 
comprise a list which should suggest a worthy substitute in c.ase the 
poplar canker does not prove amenable to treatnumt. 


IS CROWN GALL INJURIOUS TO APPLE NURSERY STOCK? 

By S. B. Fracker, Assistant Entomohgiat, Madison, Wis. 

Lnder Wisconsin conditions the presence of crowm gall and hairy 
root on apple trees is the cause of a greater commercial loss to the 
nurseryman than any other disease. The toll taken by the required 
destruction of all trees infected with it is very heavy. At the same time 
there is a real doubt in the minds of the nursery proprietors as to the 
serious or injurious nature of the trouble. 

This doubt is increased by the publislied results of experimental 
plantings in New York,^ l)y the opinion expressed in a U. S. Depart- 
ment of Agriculture bulletin “ that the effects of crowTi gall have l^eeri 
greatly exaggerated, and by the fairly well advertised presence in a 
iieighl)onng state of a flourishing orchard planted entirely with trees 
hearing large galls. 

I he writer, tlrerefore, during the last autumn packing house inspec- 
tinn seized the opportunity of making some ol)sorvations in rcg.ard to 
the relative size of infected and non-infected nursery trees. In all 
tlie grading into sizes was done l)y the nurseryman himself and 

'!'■ C. Stewart, N. Y. Ag. Exp. Sta. Bui. 328 (1910), pp. 311, 312. 

diedgeock, U. S. Bur. Plant Ind. Bill. 186 (1910), p, 72. 
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the detormination of the presence of crown gall made by the auihr,]- 
All indications of an infection were included, although a small gall f,, 
one on a lateral root docs not cau-e the tree to be condemned inKi,.,. 
our present regulations. 

ObseiAxations were madij in four jiurseries, two of which use thvn. 
grades in addition to culls and two admit only two grades. In vj; 
eases the lowest size above the culls is sold for a very low price — bdov; 
cost of production- -while, all the profit must be made on trees of tb 
first or first and second grades as the ease may be. Consequently, iv 
the following figures the culls and lowest grade trees are added togeiiic-r. 

In the two nurseries using three grades, a total of 596 trees (cliovt^i. 
at random, “nursery run”) were classified as to infection and m:. 
Three varieties were used— Duchess, Famcusc, and Transceiidcnt 
e r ab — w" i th res u 1 1 s as folio ^vs : 



1 j 

Number Ours 

Nuinl.H'r Twos 

■J lirees and Culls 

Per Cent 
Ones and 
Tvos 


I N„. 


x„. 1 


1 

rr 

('loan 

229 

a., 

yj 

13.9 1 

31.9 1 

! 

21.0 

79 0 

Infected 

92 

27,7 ! 


30.7 

69.3 

Totals. 

1121 

12ii 


i ' 

Su;)eriority of non- 
iiifected trees 


27. iq 


i 


9.7q 


This table indicates that out of 1,000 trees not infected with crunii 
gall the nurscrj" might expect 651 trees of the first grade and blD of 
tlie second, a total of 790 trees which would pay the cost of prodnctioii 
In 1,000 infected trees, however, only 577 would be first grade, 31f 
second, a total of only 693 trees which would pay for raising. If we 
assume that the best apple trees are worth ten cents apiece wholesale 
and that the “seconds” are worth three-fourths as much as the 
the value of 1,000 non-infected trees would be $65.10-f-(| X$13.!10) = 
S7o.o2. One thousand infected trees, if allowed to be sold, would h 
worth S37.70-h(fXS31.60) =$61.40, a reduction of 18.7 per cent in 
value. 

In one of the nurseries selling only one grade of trees at a profit ib 
figures, mainly for Duchess, are as follows: 



1 1 

Number Ones 

1 

Scjcnmls and 
t'ulis 

Totals 

I 

Per e, ■Hi 
Nuiribif 

Clean 

u; 

1 12.5 

; 5fi 

20.5 

71.7 

Infected 

1 86 

211 

,79.2 


' 1 



In this ease infection in the 416 trees examined apparently ivdiiccii 
the profitable trees from 717 per thousand to 592 per thousand. 
recluetion of 17.4 per cent in value. 
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llie fourth nursery usually has so few liifectod trees that the method 
^^iiiploycd in the others was scavecly a-Aailal)lo liene In one variety of 
their own production, however, which they luul ])e(Mi careless in graft- 
ing, between oO and 60 per cent of tlie “seconds” proved to be infected 
with crown gall but only about 10 per cent of the “firsts.” 

Summary 

In the first three nurseries discussed, 1,012 apple nursery trees were 
examined for crown gall and hairy root and graded into sizes. They 
indicate that the infected trees, if their sale was permitted, would yield 
IT to 18 per cent less gross return to the nursery than a siniilar num])er 
of iion-infocted trees. This is in spite of the fact that the largest of 
tiie infected trees were usually as large and apparently as strong as the 
nondnfected ones. In taking the figure's the separate nurseries and 
varieties were tabulated separately and not a single nursery or variety 
shows as great a proportion of trees of salable size among tliose with 
crown gall as in those without the disease. 

An interesting point in connection with the inspection at the first 
two nurseries, both of which make a practice of providing their cus- 
tomers with two grades of stock, -was the great diminution in the 
immlier of first grade trees when infected and the increased number of 
seconds. In many cases there seemed to be a tendency for the infec- 
tion to decrease the vigor of the plant without scven'ly forcing its 
size down below commercial value. 

The correlation between small size and infection might be said to be 
<lue to a possible greater susceptibility of weak trees. Phytopaiholo- 
gists, however, state that the reverse is true and only strong actively 
growing tissue will support the disease. In view of the marked delete- 
rious effects of crown gall in the irrigated orchards of the west, it seems 
most likely that this reduction in size in Wisconsin nurseries is a direct 
result of infection. 
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(Papers read by title) 

STUDIES ON THE LIFE-HISTORY OF TWO KANSAS 
SCARABiEID^ (COLEOP.)' 

By Wm. P. Uayes, Assistant Entomologist, Kansas State Agricultural 
Experiment Station 

Introduction 

The study of the two species under consideration, Cyclocepholfi 
villosa Burm. and Ano^iiala hinotata GylL, is a continuation of tho 
life-history investigations of Kansas white grubs. The synonyniical 
status of Cyclocephala villosa Burm. is in question because of its simi* 
larity to Cyclocephala immacidala Oliv. In a large series of specimen?, 
intermediate forms shotv a gradation from one species to the otlier, 
Horn (1871, p. 337) separated C. villosa from the synonymy of J/d- 
olontha angularis Knock wdiere it had been previously placed. If C. 
vnmacnlata and C. villosa are found to be synonymous, immaciikk 
should take precedence because of priority. However, the writer 
chooses to call the species villosed on the authority of Swenk (1911, 
p. 285) w^ho states that villosa is the most abundant species in Nebraskn, 
an adjoining state. 

With Anomala brnoiaia Cyll., three species, unifasclaia Say, mo.r- 
gmella Lee., and luteipennis Lee., have been united by Horn (1884, 
p. 164), the latter being a variety with the elytra not as rough, more 
shiny and without the usual spots. 

CYCLOCErilALA VILLOSA BuriTl. 

General Considerations. — The genus Cyclocephala contains some 
of our common and most injurious wKitc grubs. Forbes (lS91b. 
p. 40) reports the grubs of G. imnumdaia infesting grass-land, corn on 
sod, roots of corn, and jmung oats. Titus (1905, p. 14) found them 
at the roots of grass and sugar-cane stubble, and Piley (1870, p. 307! 
recorded them in strawberry beds. Davis (1916, p. 264) states; 
‘ XI y cheep hala immacidata is frequently found in compost heaps and 
in cultivated fields, and may obtain its full growth on decaying matter 
.alone or may become a serious field pest, damaging crops similar to 
those attacked by Lachnosterna grul)s.’' Under the name C, vUIosg, 

1 Contribution from the Entomological Laboratory, Kansas State Agricultural Cal- 
' lege, Ko. 31. This paper embodies the results of some of the investigations under- 
taken by the author in the prosecution of project Xo. 100 of the Kansas Agricultural 
Experiment Station. 

‘ Specimens sent to J. J. Davis were determined as Cyclocephala villosa Burm. 
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Suciik (1013, pp. 86-87) reports the lan'«? doing severe damage to 
winter wheat in Nebraska. He says: The same condition was*toin- 
jjion in many fields in the souilieastern part of the country, namely, 
that the plants had commenced dying about the first of Soptombor 
in tlic next month had died out completely or at least had only a 
scattered sickly stand remaining. The soil in those fields was fairly 
^livc with the Cycloccphala larvae. Over fifty were turned out in a 
fjxice less than two feet square and not all of them were secured." 
T]k: writer has taken the grubs in corn, wheat, and oat fields, in grass 
of lawns, and sod of orchard and pasture land. Meager accounts are 
found in the literature of the life-history of C. inunaculaia. The fol- 
lowing observations on C. villosa were made in Kansas during the past 
two seasons: 

TuE Egg.— The eggs are pearly white and nearly round, being 
slightly longer than wide. When freshly laid, they arc about 1.2 mm. 
wide and 1.7 mm. long. They continue to increase in size as devel- 
opment proceeds, but gradually lose thrir oval shape until a nearly 
round form is assumed, at which time they are about 2.1 mm. in diame- 
ter. An average measurement of thirty eggs, chosen at random from 
eggs of various stages of growth, was found to be 1.7 mm. wide and 
1.95 rnm. long. Eggs are laid in the ground, generally in small clumps 
of soil. The exact number of eggs laid by an individual female has 
not been definitely determined. Three females, mated in rearing 
cages, afterwards laid 21, 16, and 10 eggs apiece. In each case, these 
females had been collected at lights and may have mated and laid 
eggs previously. Table I shows the number and time of egg laying 
by Hicse individuals, and the interval between mating and oviposition. 


Table I— Oviposition Recokd 


.. : Dalv 
; MaitJ 



Number of Engs Laid 



Number of Days 
bet v.\cu 
Mating and 
(Oviposition 

July IS 

July-n I 

1 

July 21 

July 20 1 All;:. 3 

1 

Aui:..') 

Total 

] 



G 

4 

1 1 .. 

! 

IG 

16 


,i;Lv 12 



3 

i) 

• i 

V' 

0 

^ 


4 



4 

■ I 


(j 


1m liic-history cages, egg laying by females collected at liglits began, 
I'.diS, on July 3, <and, in 1917, on July 11. Tu each instance, the 
period of oviposition extended over 31 and 44 days, respectively. Indi- 
^aliiids becoming adults after July 20, 1917, began to lay eggs August 
bll(. Tabic II shows the variation in the length of the egg stage 
for the two seasons. 

fnE Lahva. — Pre.vious to hatching, the body segments and the 
aown mandibles of the young larva can be discerned through the 
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Tabi^b II -Inctisatids PoiUin 


ft 

No. Etes i 

I Minirnum 

; Mji.fiinurn 1 

Averct;: 

Date j 

UatoliinE j 

Dav.^ ] 

1 Davs 

1 

Day, 

IHI;;, 

ol 

* 

! 

i 

'5 

Is 


shell of the egg. When hutched, the grub is about 2 mm. long :iijj 
except for the mandibles, is entirely white. In a few hours the ontir.. 
head begins to darken until it has assumed its final brownish color, 
The gruljs when full grown arc about 23 mm. long and 6 mm. thron^rj 
their widest part, and arc creamy white in color. In their charsK 
tcristic doubled-ovca- position, they appear about one-half as long (,* 
al)out 12 mm. 

The grubs of this genus are distinguished from those of Lnchhi,^. 
terna by the aljsence of the median longitudinal doubb row of mmi 
pointing spines on the last abdominal segment of Lachnosterjio. ai).- 
by a transverse anal slit which in Lachnosierna is V-shaped. Accurij- 
ing to Davis (1916, p. 266) the Cydocephala grubs resemble those o: 
Cotalpa, with which they are more apt to be confused. 

As the time of pupation approaches, the grubs shed the meeomai 
mass in their alimentary tract and appear to shrivel up sorncwliai 
cease feeding, and become generally inactive, forming the pivpup:;; 
stage. Table III gives the length of the complete hmml stage ask 
occurs in Kansas. 


Table 111 Developmevi’ op Ghibs fbom Hatching to Pit.vtiov 


Serial 

.\a. 

Hatched 

Became 

Prepupu 

Pupated 

Leiisth of 
Prepupal Stage 
(days) 

of 

uiay-^ 


1916 

1917 

1917 



1895 

tiu*'" 

June 23 

June 30 

7 

J-'U 

1896 

July 15 

June 26 

July 1 

5 


1898 

July 16 

July li 

July 12 

6 

Oiil 

1899 

July Hi 

,Tiinp 28 

July .5 


Sol 

1902 

July Ifi 

JurU' 27 

July Ti 

s 

:;:i4 

Uio:i 

July 17 

July 10 

July 16 

ii 

:;iU 

2246 

July 22 

July .5 

J lily 1 L 

6 

:)ol 

2247 

July 22 ' 

June 28 

i July 5 

7 


2356 

July 23 ! 

June 26 

July 5 

9 


2361 

July 24 

June 26 

July 1 

5 

"42 

2945 

July 27 

June 23 

July 1 

s 

:Ul 

30H6 

-Vis. 1 

July 1 

July 8 

7 

3038 

.AuiJ. 1 

.lune 26 

July ! 

9 

33' 

3010 

Aui;.2 

June 30 

July 7 ! 

7 

3:ii> 

.3011 

Aug. 2 

Juue26 

July 3 

7 

335 

.3012 

Aug. 2 

July 7 

July 13 

6 

315 

3083 

Aug, 2 

July 0 

July 16 

Average fi 

31 : 


The average time of complete ilcvclopment for 17 individual 
347 days, with a minimum of 335 days and a maximum of 361 ib}- 1 
The prepupal stage has an average length of 6 days, with a l 
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,,i' days and a maximum of 9 days. In 191 (i. tho first larva" hat died 
jijiy 15 and, in 1917, July 24. The winter is passed as a huwa and tlie 
I,. hewing* summer tlie grubs transform to luipaa Cruh.s wore fed 
I'rein tlie time of hatching to the prepiipai stage on germinating grains 
oi wheat, except during the winter when they were in a, dormant con- 
(iiiion. The larvae were found infesting corn, wlieat, and oat Helds, 
well as sod of lawms, orchards and pastures. 

The Pupa. — The pupa is about 17 mm. long and 8 mm. wide. AVhen 
freshly transformed, it is creamy white with a faint trace of brown 
on the legs, wings, head, thorax, and ti]) of abdomen. CJradually, 
the pupa darkens to a reddish ItroAvn. ft lie.s, as a rule, in the old 
larval moult which splits at the time of pupation from the epicranial 
cuture backwards over the dorsum of the grub. 

In 1916, pupation began in soil cages on May 27 and continued 
until the middle of July. In 1917, pupation did not begin until June 
30, and lasted until August 6. Pupte were collected in the fields dur- 
ing late June, checking closely with the time of pupation in life-history 
cages. Table IV gives the length of the pupal period of 13 individuals 
roared from eggs. 

Table IY — Length op Pital Stage 


.Serial Xo, 

Pupated 

Became Adult 

Length of Stage 

Sex 


1917 

1917 



1K!15 

Jiirii',30 

Julv 21 

21 


1S9G 

July 1 

Julv 21 

20 

C5^ 

1.S99 

July 5 

Julv 23 

IS 


1002 

Juiv 5 

Julv 22 

17 


22lfi 

July 1 1 

Juh- 27 

111 

y 

2350 

July .3 

Julv 21 

10 


2361 

July 1 

Juiv 20 

1(1 

d' 

30.3(1 

Julv S 

Julv 20 

IS 


30.3S 

July .3 

Ju'y 2,3 

IS 

c" 

3040 

Julj’ 7 

July 2-) 

IS 

o’' 

3041 

July 3 

July 22 

19 


30)2 

Julv 13 

July 2') 

1.') 

? 

3().S3 

July It) 

' Aug. 2 

17 

o' 




Average 17 

i 


The average time of development \vas 17 days, with a minimum of 
bj days and a maximum of 21 days. The average of 33 other indi- 
viduals reared from grubs collected in the fields was 16 days, with a 
iiiininium of S daj^s and a maximum of 24 days. 

The Adult, — Newdy emerged adults have a pale creamy tinge 
^vhich soon darkens to a normal dull j'cllow' color. They are from 
11 to 14 mm. long and 6.8 mm. wide ajid have the surface sparselj^ 
covered with fine hairs. The elytra and thorax are somew’hat finely 
pniiftuatc. Males are distinguished from the females by an cnlarge- 
of the fifth joint of the anterior tarsi and a somewhat longer 
^iilennal club. 

The adults fly at night and arc strongly attracted to lights. The 
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first appearance of the beetles at lights was June 12, in 1916, and .Im.f. 
29, 1917. In the first instance, a maximum flight was reached 
the last of June, while, in 1917, the maximum was attained neav dn: 
middle of July. The flight during both years extended to near 
middle of August. IMating takes place in the daytime and in lii,. 
history cages was several times observed on the surface of the sfii; 
The male uses the enlarged tarsal joint to clasp the female on the 
of the elytra behind the legs. Unlike the position assumed in Ud- 
nos,iernG, the females of villosa do not remain motionless but will nidvf, 
about carrying the males on their backs. If disturbed while nuuihir, 
they hasten to burrow into the soil. The food of the adults hns jif,! 
been definitely determined. None were taken on trees among daily 
collections made last summer. A few individuals w^ere collectoii n* 
night on the common pigweed {Anmraiiihus sp.) upon which ihey 
were apparently feeding. 

To summarize, the life cycle of C. viUosa is one year. Adults apiioar 
at lights in June, July, and early August. Eggs, which are laid in 
soil, hatch after 9 to 25 days. The larva passes the winter in hiboni!;- 
tion. The larval stage was found to average 347 days. The pupd 
stage varied in length from 8 to 24 days. 

Axomala bixotata Gyll. 

General Coxsideratioxs.-— In the adult stage, this species 
known as a leaf-eater. In the grub stage, its depredations arc not 
familiar. However, they are thought to feed on living rootlets ( Hum.. 
1916, p. 265) and may often occur in sufficiently large numbers lu 
damage crops. Webster (1891, pp. 34o-346) records adults feediiis 
on strawberry blossoms and later (1892, p. 197) on blossoms of IdarK- 
berries in large numbers. He also cites an instance of a fly (Ln]wii'" 
tergissd) capturing and flying away with a beetle of this species in in 
grasp. Lugger (1899, p. 175) lists hinotata in his work on insecn 
injurious to fruit-producing plants. Johnso}! (1966, p. 84) reronl; 
three instances of the beetle feeding on foliage of pear and appli' tiw. 
Chittenden (1902, p. 100) states that hinotata is one of the vine-cli;dU‘ 
injurious to grapes, strawberries, and locust, and later (1903, p. ej- 
adds that they were injurious to roses in 1902. Pettit (1908, p. 1-- 
recommends sprajdng with arsenites after having found the hccuO' 
injuring young apple foliage. Hart (1911, pp. 73 75) records ineie 
observations on this species than any American writer. He nuttd 
from 30 fields in which pupie and adults were found, 29 of them li^ 
been in oats. A note Ijcfore the writer shows that out of 126 hodlts 
maturing from larvie collected in fields, 115 indrvi<hials were taken m 
oat fields. The renmindor were from wheat and corn land. 
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P* 10^) tli6 bcptlcs ill striiwbcrrips being shipped into 

Xcw York, and Sweiik (1913, p. 87) mentions the insect as a minor 
wheat pest in Nebraska where he found them in large swarms alight- 
iiiii r-n wheat and trees and shrubs of all kinds. 

The Egg.— The eggs of this species are pearly white and liave a 
shining luster. They are sligiitly longer than wide, being 
voiiiewhat oval in appearance. When freshly laid, they are about 
pt.i 11 ) 111 . long and 1.2 mm. wide. As development progresses, the 
I'trgs increase in size until they attain an average size of about 2.5 mm. 
j,mg and 2.0 mm. wide. Oviposition occurs during the caily part of 
June, the eggs being laid in the soil. A number of eggs found in life- 
history cages on June 15, but which had been laid some few days ])re- 
vinu.'^, batched from 7 to 11 days later. Shortly before hatching, the 
lirowii tips of the mandibles and faint outlines of the body of the em- 
liryo larva can be seen through the egg shell. 

The Larva.— The young larv® upon hatching are about 2.5 mm. 
long and are entirely white except for the lips of the mandibles which 
are brown. When full-grown, they are about 20 mm. long and 7 
linn, wide at the thorax. They taper toward the posterior end and 
are creamy white with a pale yellow, finely reticulated head. The 
spiracles are likewise pale yellow in color. The posterior ventral seg- 
ment liears a triangular patch of short hairs with a centrally located 
loiigiludinal double row of prostrate spines. Dorsally, this particular 
segment bears longer and much finer hairs. The other dorsal seg- 
iiieiiH are covered with short, brownish, Irristle-like hairs interspersed 
with finer and longer hairs. Concerning these grubs Davis (1916, p, 
206) writes: “The grubs of Anomala, Listochehs, and Phytalis are 
very close to those of Lachnosterna and ^ve arc at present unable to 
^satisfactorily distinguish between grubs of these four genera except 
by direct comparison, but no doubt substantial characters will be 
found when we have obtained a sufficient numimr of grubs of the first 
throe mentioned genera.'’ The lirsl larvm hatched on June 22. The 
length of the larval stage, inclusive of the semi-pupal stage, was found 
^0 average 83 days, with a minimum of 80 days and a maximum of 86 
days. 

bon near pupation the grubs shed their meconium and appear to 
bcoonie shorter and broader. This is the initiation of the so-called 
la’epujjal stage. Faint traces of black waste matter arc still to be 
in the alimentary tract. The posterior abdominal segment appears 
much depressed and greatly wrinkled. This condition is likewdse 
(mnd to a lesser degree in the penultimate segment. The prepupa 
coiled on its back and when disturbed wriggles about on its side, 
^‘ternately straightening and coiling the body. The length of the 
P^^pupal stage varies from 6 to 10 days with an average of 7 days. 
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Grubs were reared from the egg to prepupa in common salve boxc; 
by feeding them germinating grains of wheat, the roots of which appar- 
ently offered sufficient sustenance. Larvae were collected abundautiv 
in oat land and doubtlessly fed upon the roots of oats. They wert 
also found in wheat and corn ffelds but not in such large numbers. 

d'iiE Pupa. — The transfonnatioii from the larva to the pupa leave? 
the newly formed individual, as a rule, within the old larval nmult 
from which it has just emerged. At first it is creamy white but scjoi] 
changes to a dark yellow until just l^efore the end of the period the 
head, thorax, wings, legs, and last abdominal segments assume a siiH 
darker hue. The piijxe are from 14 to 16 mm. long and from C to? 
mm. wide. Alovemcnt results from raising and lowering the aljdo- 
luen. They are easily distinguished from the pupae of Lachnodernu 
by the absence of the long protuberances at the tip of the abdomen 
and their much smaller size. In life-history cages, pupae were collected 
as early as August 24, but the majority of the individuals were found 
soon after September 1 and continued to be present throughout the 
entire month, Pupae collected in the fields .during the month of Sep- 
tember served as a check on the cage observations. The average 
length of the pupal stage for 126 individuals was 16 days, with a mini- 
mum of 13 clays and a maximum of 22 days. 

The Adult.- Horn (1884, p. 158) describes Anoinala hinotaia ju 
follows : 

'‘Form moderately robust, piccous; thorax dark bronze, shining; elytra yello’(\'ish 
testaceous, the suture and margin narrowly bordered, and usually on each side two 
piceous spots. Head rather densely punctured. Clypeus scarcely broader atba?e, 
the margin narrowly reflexed. Thorax narrow'ed in front; sides arcuate, disc convex, 
sparingly punctured, toxvard the sides more densely and with a larger foveate punc- 
ture. Scutellum bronzed. Elytra, with strife, of coarse punctures, somewhat coit' 
fused in the sutural region, three of the intervals very slightly more elevated. Py^id* 
lum rather densely rugulose, and with short hairs. Body beneath coarsely, not 
densely punctured, pectus, coxal plates and sides of abdomen hairy. Length .40-.44 
inch; 10-11 mm. 

“The claw joint of the anterior tarsi is distinctly toothed beneath. The anterior 
claw is flexed at base, the tip cleft, the upper portion quite slender, and a little shorter 
than the lower. The anterior claw of the middle tarsus is cleft at tip, the two por- 
tions nearly equal.’' 

The adults of this species are notably injurious to the blossoms airi 
foliage of friiit-produciug plants. They fly by day, often at dusk luid 
infrequently at night, being attracted to lights. They begin to mature 
by September 6 but remain in their pupal cells until the folknvins 
spring. According to Hart (1911, p. 73) mating occurs on the siirLee 
of the soil where the females attract the males, after which the females 
enter vertical burrows in the soil presumably to deposit eggs, 
can be distinguished from the females by the antennal club wbick 
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than the funiculus in the male and al)out equal in length to tlie 
funiculus in the female. 

IJirds arc known to feed on the adults of this species. McAtee 
pp. 20 and 44) reports cardinals and rose-breasted grosbeaks 
•eeditig on Arumiala bmotata and Beal (1912, pp. 17 and ,34) cites the 
iJiijihird and yellow-bellied fly catcher. The writer found one speci- 
in the stomach of a toad taken in a corn held in May. 

To summarize, the adults of Ano7naJa hwotaia are injurious to fruit- 
liraducing plants and the grubs are minor pests of corn, wheat and 
o:Us, The winter is passed as an adult. Eggs are laid in the spjing 
iiikI soon hatch, producing larvm whose average time of develop- 
ment was found to be 83 days. The pupal stage lasts on an average 
Hi days. The adults transform in the fall and remain in tlieir pupal 
rolls until the following spring, thus completing a one-year life cycle. 
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NOTES ON THREE SPECIES OF APPLE LEAF-HOPPERS 

By Frank H. Lathrop, Amstanl E7ilomoloffisl, Oregon Agricultural Experiment 
Station 

While connected with the New York (Geneva) Agricultural Experi- 
ment Station the writer had opportunity to make observations on the 
life-histories and habits of three important leaf-hoppers attacking apple. 

The three species of leaf -hoppers, Empoasca mali LeBaron, Empoum 
unicolor Gillette, and Empoa rosce Linn^us, which are discussed in this 
paper, are quite similar in general appearance. Especially is this true 
of the two species of Einpoasca and the nymphs of all three species. 

DiSTINGUTSniNG CiTARACTEKISTICS 

The nymph of Empoa rosce may be distinguished by its white color, 
as well as by the contour of the anterior margin of the vertex. The 



Fig. 5. Heads of leaf-hopper nymphs, showing comparative structures and sizes: 
a, Empoa rosce, b, Empoasca maM, c, Einpoasca unicolor. 


nymphs of both the other species are green, and by this character may 
be separated from the preceding form with little difficulty. The two 
Empoasca nymphs are very closely similar, and are very easily con- 
fused. The nymph of Empoasca unicolor differs most distinctly hem 
tha t of E. mali in the contour of the anterior margin of the vertex and 
there is also a difference in the coloration of the two species. 

The adult of Empoa rosa:, like the nymph, is recognized by its white 
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or whitish color. The adult of Empoasca unicolor is larger and a trifle 
inoro robust than that of E. mali and the coloration of the two is quite 
distinct. However, the most reliable distinctive characteristics are 
tne form of the female genitalia and the contour of the anterior margin 
of the vertex. 

Seasonal Activities 

During the summer and fall of 1915 the district of western New York 
about Geneva experienced a heavy infestation of the apple leaf-hopper, 
Empoasca mali. The foliage of apples in nursery plantings and of 
voung orchard trees was severely curled. Similar injury wais com- 
Inonly observed on various ornamental nursery stock, and the writer’s 
attention was especially attracted by the injury to Norway maple and 
cut leaf birch. During this season infestation by Em/poa rosa: was 
also quite common, and their attacks were in evidence in all orchards 
observed. Empoasca unicolor, on the other hand, seemed to be com- 
paratively rare, and no cases of heavy infestation were observed. 

The season of 191& was fully two weeks later than normal, and there 
was a consequent delay in the beginning of insect activities. During 
the spring and summer of this season conditions were somewhat re- 
versed with respect to leaf-hopper abundance. Empoasca mali, though 
still decidedly injurious, was much less in evidence than during the 
preceding season, while Empoasca unicolor was exceedingly plentiful, 
proving to be a true pest and by far outnumbering E. mali. Empoa 
rosa was again prevalent, and, in spite of its natural enemies, did con- 
siderable injury. 

Life-History Stuuies 

Empoa rosce. This species spends the winter in the egg stage. By 
far the larger number of the winter eggs are deposited in the bark of the 
rose although a few occur on apple. 

On May 20, nymphs were found emerging from eggs on rose. The 
young nymphs immediately migrated to the underside of the leaves and 
began feeding. The hatching of nearl}' all of the eggs occurred almost 
simultaneously, and within a fe^v days all of the nymphs had appar- 
ently emerged. The nymphs were common on roses, and many cases 
of very heavy Infestation were observed. The apple, on the contrary, 
was almost entirely free of infestation, and only occasional nymphs of 
tiiis generation could be found on this plant. 

The first adults of the season appeared during the second week in 
June, and from that time on, the number of adults increased, until, by 
the latter part of the month, practically all the nymphs had trans- 
formed. The adults migrated to apple, and after this, the rose was 
almost deserted. After the middle of July the adults began to decrease 
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noticeably, and by the latter part of the month had become compara. 
tively rare. 

After migration, the eggs were deposited on apple. Nymphs of 
the second generation appeared during the middle of July, and duriiij; 
early August the adults of this generation occurred in numbers. The 
nymphs of the second generation reached their greatest abundaijco 
during the last week of July and the first week in August. From thh 
time on, the njunphs became less numerous, and by early October, harl 
become rare, although at this time the adults were numerous on apph^. 

Migration now occurred from the apple to the rose, where the wiator 
eggs were deposited. 

Emjmasca maJi. The observations made at Geneva during tiih 
study show that this species hibernated largely, if not exclusive!}-, in 
the adult form. During the \vintcr, three dozen one- and two-yea iHtld 
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Fig. 6. Lifc-cyc-les of appk leiif-hoppers as observed at Geneva, New York, diirini 
the seasons of 1915 and 191 (>. 


apple stuck wore planted in the greenhouse. Numbers of leaf-hop])W 
nymphs soon emerged from eggs deposited in the bark. The appear- 
ance of the nymphs was such that they might easily have been mis- 
taken for Empoasca inali, but W’hcn the adults developed, they proved 
wdthout exception to be Empoasca unicolor. No nymphs of the former 
species appeared. 

In the orchards, nymphs of E. 7nali appeared in numbers during the 
last ten days in June. This is obviously too early for the appearance 
of nymphs of the second generation, and is much too late for the hatch- 
ing of the winter egg, had hibernation taken place in that stage. 

There was considerable variation in the ages of the nymphs of tkP 
first generation, and the more advanced matured in early July, hi 
the middle of July, the great majority of the nymphs were in the later 
instars and the adults were becoming very numerous. Nymphs of the 
second generation began to appear during the latter part of the montlh 
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the increase in the numbers of adults was more rapid than the in- 
ercasc in the numbers of the nymphs, so that during early August, the 
was the greatly predominating form. During the first half of 
August nymphs of the second generation gained the ascendency, and 
^vas during this period that the earliest adults of the second genera- 
tion appeared. By late September adults were very abundant, and 
most of the nymphs were of the later instars. However, all stages of 
the insect continued to be present until frosts killed the remaining 
nvmphs. It seems quite probable that these nymphs which emerged 
folatc in the season represented a third generation from eggs deposited 
by the more precocious adults of the second generation. It is doubtful 
if any of these reached maturity and were able to pass the winter. No 
evidence of oviposition in the bark of the infested trees could bo found. 

Empoasca unicolor. This species spends the winter in the egg stage. 
The 1 latching occurred somewhat later than that of Empoa ros(v and 
nymphs appeared during the last week in May. Development was 
^low as compared with the other species under observation, and adults 
did not appear until the first week in July. By 
the middle of the month all of the nymphs had 
matured. The insect is single brooded, and no 
eggs wore observed until late fall, when the 
ovenvintering eggs arc deposited in the bark of 
the apple. 

Habits and Nature of Injury 

When living on the apple, Empoasca mall is 
found feeding almost exclusively on the tender 
terminal growth, and it is for this reason, per- 
haps, that the species shows a marked preference 
for young, growing trees. Empoa rosti and Em- 
'fmmi nnicolor both confine themselves ^'ory 
largely to the older leaves, although they occur 
on ])otli old and young trees. However it was 
noticed that Eaipoa rosm was more prevalent on 



Fig. 7. Typical in 
jury to api)lo by Em 
■poa6ca malt. 


the older trees, while Eympoasca imicolor was most 
abuiuhnit on younger trees. 

i'heattack of Empoasca 7naU causes a severe and 
diaract eristic curling of the foliage and resultant 
injury to the tree. Both of the other species destroy the chlorophyl 
of the leaves, with a consequent reduction of their value to the tree. 


Fire Blight Transmission 

A series of experiments was undertaken to determine the possibility 
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of the transmission of fire blight by these insects. Rapidly growiijt; 
two-ycar-old apple shoots in the greenhouse were infected with 
organism obtained from exudate from infected twigs in the orchaivl, 
These shoots were enclosed in fine netting bags, and when the disrupt, 
had developed, the leaf-hoppers were introduced. After feeding f<ji. 
from several hours to a day, the insects were transferred to healThy 
shoots and allowed to feed. 

The results may be briefly summarized as follows: 


Expt. No. 1. Five adults Negative 

Expt. No. 2. Two adults E. unicolor. .■ Rouhtful 

Expt. No. 3. Fourteen nymphs E. wa??' Positivp 

Expt. No. 4. One adult E. unicolor Neg.-itiv? 

Expt, No. 5. Two nymphs E. ynali Negative 

Expt. No. 6. Six nymphs E. mail Positive 

Expt. No. 7. Ten nymphs rosa Negative 

Expt. No. 8. Ten nymphs Empoasca 7naK Positive 

Expt. No. 9. Five nymphs E. maff Negative 

Expt. No. 10. T^vo adults E. unicolor Negative 


Of the five transfers of the nymphs of E. mail, three gave positive 
results. The tests with adults of E. vnicolor w^ere negative, except in 
one case which was doubtful. The test with Evijwa rosw resulted 
negatively. The negative results should not be taken to indicate that, 
these species are incapable of transmitting the disease. 


IMPOUTANT NOTICE 

At the Pittsburgh meeting of the Association it was voted that the Secretary be in- 
structed to prepare an Honor Poll of the members of the Association who are in tk 
United States or allied service. 

In order to do this and secure an accurate record, it is necessary to have the tullcst 
cooperation of the members. It is requested that each member send to the iiiidor- 
signed as soon as possible the records of any members of the Association who are in 
the services above meiilioncd, with as much detail as possible as to their rank aiai flie 
regiment or other military unit to which they are attached. 

A. F. Burgess 

Sccr( Uu'ij. 
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Scientific Notes 

Eriophyes ramosus n, sp. An interesting infestation by oriopliyid mites was 
brought to my attention by Dr. E. P. Felt on a specimen of Jiunpcnis ]>achyphl(ra 
from l^ilhams, Arizona. The juniper was received from Prof. E. Bethel, State 
Museum, Denver, Colorado. 

The twig bore several large, more or less deformed, infertile fruits. On the surface 
01 c;H'h were several minute circular openings. Upon dissection, the berries were 
found to be literally alive with the mites wliicli had entirely destroyed the inner 
cellular structures. In some of the fruits the creatures were so abundant that their 
bodies entirely hlled the cavity. 

A similar injury has been mentioned by Dr. A. Nalepa on Juniperus communis L. 
in Europe and is said to be caused by E. quadrisetus typi-cus (F. Thom.). The Ameri- 
can form differs in several respects from the foregoing species and may be recognized 
bv the following characters: 

The body is small, cylindrical, uniform in width, and very long. Length 231;^, 

width 

The thoracic shield is small, triangular in form and slightly arched. Its lateral 
margins are gently rounded and partially cover the trochanter. The anterior margin 
is ucimiinate and projects over the rostrum, while the- posterior margin is gently 
rounded. The dorsal sebe are longer than the shield, rather fine and are usually 
directed anteriorly. The setal tubercles are of medium size, nip{)le like, being 
situated widely apart near the posterior margin but not projecting l>ey(>nd. The 
rostrum is of medium length, stout, strongly curved, and projecting forward and 
obliquely downward. The rostral bristles are long and stout. The claw is truncate, 
curved, slightly shorter than the feathered hair \\liich is 9-ray ed and very strong. 

The tiioracic setm are all present. T. setae I are very long, and placed at some 
distance from the anterior end of sternum. T. setae II are very long, widely separated 
and situated opposite the inner epimeral angles, T. selm III are of medium length 
and situated about midway between the inner and outer epimeral angles. 

d’hc akJo7nen is cylindrical, having 72 strim which arc finely {>unctured along the 
posterior margin. The dorsum and ventrum are similar in character, The sdw 
are all present. The Lateral setm are about ecpial to ^'ell^^al setae I in length; the 
Genital setae are of medium length and stout; setm Ventral 1 are of medium length, 
fine and do not appear to overreach setm Ventral II; seta? Wntral II are longer than 
the genital seta?; seta? Ventral III are very stout, reaching the ventral lobes. The 
accessory and caudal seta? are prc.sent, each pair being very long and stout. The 
f'pigyniLuii is wide, semicircular and 1ms a coarse distinct sculpturing on the cpigvnial 
plate. 

!Miperficially these mites may be recognized by a pinkish to dark-red coloration 
and the great length and narrowness of the body. 

II. E. Hodgktss, 

N, T. Agricultural Experinjcnl SlalioHy Genera, X. Y. 

Nicotine Sulphate an Effective Ovicide for Codling Moth Eggs. Following the 
remarhahlc results of F. E. DeSellem^ of N. Yakima, V'ashington, with nicotine sul- 
[' late as a control for codling moth, experiments have been undertaken seeking to 
additional light on the subject and afford a satisfactory explanation of the 

1916. De Sellem, F, E. Kicotiiie Sulphate for Codling Moth Control. Ann. 
Hort, Dept. N. Yakima for lOlfi, p. 62. 
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matter. In addition to the work already reported, a test^ was made of the ovlcidal 
value of nicotine sulphate for the eggs of codling moth. 

On August 31, codling moth eggs deposited on apples were collected in the field. 
These eggs varied from those recently deposited to those just ready to hatch. The 
eggs wore examined carefully in the laboratory under a binocular and the position of 
those appearing perfect in every way was indicated^ on the fruit by drawing a circle 
about the egg some little distance away with Higgins waterproof ink.^ ihe apjjle 3 
were then so cut as to leave the egg uppermost when the apple was laid on a table. 
The apples were then sprayed by means of a quart hand sprayer, throwing a very 
fine mi.st-like spray. The following mLifcH.'ds were used. 

No. 1— Black Leaf 40, 1-1200. 

No. 2-Blaek Leaf 40, MOO. 

No. 3— Black Leaf 40, 1-1200 plus fish oil soap at the rate of 4 pounds to 100 gal- 
lons. 


No. 4 — Check. 

The final count of results was made on September 8 and gave the following: 



Ilalched 

Unhatched 

Total 

rer t ent 
Unhaiched 

No. 1 

7 

38 

45 

84.5 

No. 2 

9 

36 

45 

80.0 

No. 3 

0 

26 

26 

100.0 

No. 4 

.... 19 

5 

24 

20.8 


In the case of No. 1, two eggs were parasitized, No. 2, two eggs parasitized, No. 3, 
three eggs parasitized; the parasites in all cases apparently dead. In the case of No, 
4, two of the unhatched eggs appeared infertile. ^ 

Nicotine sulphate is an effective ovicide for codling moth eggs. The addition of 
soap renders it practically perfect in this regard. 

A. L. Lovett, Entomologid, 
Oregon Experiment Statmi. 


MEETING OF OHIO ENTOMOLOGISTS 

For some years it has been the custom for the entomologists of Ohio instil ntiors 
to hold an annual meeting, the main pur[)Ose being to correlate the entomologicil 
activitie.s of the State. Such meetings are open to active eiitomologLsts and stu- 
dents .specializing in entomology. 

At the recent meeting field in t!ie botany and zotilogy building of the State T'ni- 
versity, thirfy-.seven entomologists were ])Tesent and an excellent program of twenty- 
two short papers and addre.s.ses wa.s rendered. 


PACIFIC SLOPE BPANCH 

The annual meeting of the Pacific Slope IHarich of the American Association of 
Economic Entomotogist.s wi).. be held at Pasadena, Calif., March 28, 29 and 30. I he 
gathering last year was a most successful one and the unusual conditions now pre- 
vailing justify and demand the utmost from every entomologist. Tliere is nothing 
better than confere.Tice to jironiote coo].>cra(lon and efficiency. Geo. P. Wchion, 
Sacramento, is vice-president for the Sccliim and E. G. Essig, Ventura, secretary. 

^1917. l/jvett, A, L. Nicotine Sulphate as a Poison for Insects, Jocii. hcox. 
Ent., vol. X, No. 3, p. 333, 
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Tlie wastes of civilization, furnishing as they do breeding places 
for insects and affording numerous opportunities for infection, are a 
f^erious menace to human welfare. This W'as no problem in primitive 
(lays. The wandering tribes frequently changed camp sites and all 
was \vell. v^uch a course is impossibio now^ and wdiile modern plumbing 
has very generally solved or made possible the disposal of the more 
dangerous wastes from the home, comparatively little has been done 
for the adequate care of those from the staldo. The suggestion of 
Mr. Cory in the January issue of the Kmtu'gency Entomological 
Service of the United states Department of Agrieulture is of more 
than passing interest. The rapid drying of iiiaimre not only reduces 
weight and prevents insect breeding but renders .'=ueh material less 
obnoxious, tends to its more general utilization as a fertilizer, and 
indirectly it moans a marked lessening of the insect menace. Such a 
process or some modification may not be profitable, judged solely from 
iminediato and tangible nTiirns and yet pay large dividends if due 
allowance is made for the ])]’otcction tlnu’eby siamrod from disease. 
The necessities of the army may result in working out a miThod which 
can be applied to city and village conditions. This is one of the 
practical problems of ])resent day sanitation, and one which should be 
speedily solved. 

The proliibition of the importation of all nursery sto(‘k, except what 
niay 1 k' importinl by tin' Seeivtary of Agrimilt ure for (‘xporimental amJ 
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scient ific purposes, is the ol^joct of Senate Bill 3344. It has the bacL 
ing of a number of forestry associations and primarily is an outcome of 
the chestnut blight and wliitc pine blister rust situation, especially 
latter, though the ravages of imported insects have also had a bearinrr 
upon the matter. Brief in text, its provisions are sweeping in char- 
acter, since it prohibits, except as stated above, the importation of 
^‘nursery stock,’’ including “all field-grown florists’ stock, tree? 
shrubs, vines, cuttings, grafts, scions, buds, fruit pits and other sc^eds 
of fruit and ornamental trees or shrubs, and other plants and plant 
products for propagation, except field, vegetable and flower seeds 
l)cdding plants, and other herbaceous plants, bulbs, and roots,” The 
scope of this bill is so broad and the change so great that it should not 
bo allowed to pass until all interests affected have had a chance to study 
its provisions most carefully and an opportunity to present their side 
of the case. It vitally affects our extensive horticultural interests and 
sliould therefore be given most careful consideration. 


Current Notes 

Conducted by the Associate Editor 

The Review of Applied Entomohgy announces the death of Mr. C. W. Mason, Gov- 
ernment Entomologist in Nyasaland. 

Miss Anna Wuentz has been appointed graduate assistant in Entomology at the 
Minnesota Station, beginning January 1, 1918, 

The Hawaiian Sugar Planters’ Station has a new building which provides fire- 
proof quarters for the entomological collections. 

Professor 11. A. Morgan reji resented Tennessee at the meeting of federal food ad- 
ministrators at Washington, D. C., January 9 and 10, 1918. 

Dr. J, C. Bradley gave an illustrated lecture on December 19, on “The Okefinoke," 
before the monthly meeting of the California Academy of Sciences. 

Dr. D. L. Crawford of Pomona College, Claremont, Cal., has been appointed pro- 
fessor of Entomology at Hawaii College and has entered upon his duties. 

^ Mr, ^AMlIiain D. Kearfott, head of the Kearfott Engineering Company of New 
^ork City, and a specialist in the microlepidoptera, died November 13, 1917. 

First Lieut. A. H. Jennings, formerly of the Bureau of Entomology, has been 
ordered to report at Camp Shelby, Hattiesburg, Miss., for duty in the Sanitary Cori)S. 

Mr. R. D. WTiitmarsh, assistant entomologist of the Ohio Station, has been com- 
missioned a captain in the Officers’ Reserve Corps and assigned to duty at Camp 
Grant, Rockford, III, 

Messrs, Leonard S. McLaine and M . il, Brittain of the office of the Dominion 
Entomologist, Canada, were visitors at the gipsy motli parasite laboratory, Melrose 
Highlands, Mass., in November. 
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ilr. W. R. Walton, in charge of cereal crop insect investigations of the Federal 
Bureau of Entomology, visited tlie Department of hintornology, Kansas State 
AsricLiItural College, on November 1. 

A fire at Mount Holyoke College on December 22, 1017, destroyed Lyman Wil- 
lisTon Hall, containing the biological science laboratories and museum. All en- 
loinological collections were devStroyed. 

Dr. H. T. Fcrnald, Amherst, Mass., has rasigned as state nursery inspector, a i)osi- 
tiori under the Board of Agriculture which he has held for fifteen years, and his 
deputy, iSlr. R. H. Allen, has been appointed in his place. 

Prof, Herbert Osborn of Ohio State University, and Dr. E. D. Ball, state entornol- 
oo-ist of Wisconsin, spent several days in Washington, D. C., in November with 
Mr. E. H. Gibson, examining type.s of Homoptera at the National Museum. 

Tlic program of Sunday afternoon lectures given in the Museum of Golden Gate 
Park. San Francisco, Cal, included a lecture for December 16, on '‘The Growth and 
Transformations of Insects,” by Professor E. 0. Essig of the University of California. 

Mr. T. L. Guyton and Mr. J. R. Stear, graduates of Ohio State University, have 
been appointed assistants on the entomological staff of the Ohio Experiment Station 

Wooster. Last year IMr. Stear was assistant instructor iu Entomology, University 
of Illinois. 

Professor TL A. Gos.sard| entomologist of tlie Ohio Station, read a [)a])er {)efore 
he Xation.al Nut Growers’ Association, Bilo.vi, Miss., October 10, in answer to the 
question, "Ha.s any .standard fruit industry as few diseases and insect enemies aa 
he pecan?” 

The following resignations from tlic Bureau of Entomology have been reported; 
ber,'^<Mi Garb, extension work, truck crop insects, Mineola, L, I.; Harry W. Allen, 
scientific assistant, and G. E, Clement, a.ssi.stant in forest manageitieat, Melrose 
flighlands, Mass. 

Mr. E. Lee U orsliam has resigned his po.sitio]i as state entomologi.^t of Georgia 
in order to devote his time entirely to the conservation of the Sea Island cotton in- 
:lu.<try. He will be engaged in cofton production on Sap(>lo Island, .and his address 
dll be Sapelo, Melatosh County, Ga. 

According to Science, Dr. A. B. Cordley, Dean of .Vgriculture at the Oregon 
.Agricultural College, and Director of the Station, iias been elected eliairman of the 
Slate Lime Committee, authorized by the legislature to build and ojierate a state- 
owned lime })lant for providing cheap agricultural lime. 

Moving piclure films showing various j)hases of the gip.'^y-moth investigation 
were exhibited at tlie meeting of the Entomological Society of Ontario at McDonald 
loUcge, :ind also at Ottawa, Canada, during November, and at the Pittsburgh meet- 
ing of tlie American Association of Economic Entomologists, 

According to Science, Professor W. B, Herms of the University of California has 
fieeii iiiaking an piitoinologk'al survey of saiiit.ary conditions in the neighborhood of 
die ciuitonmeiits of the wc.stciii department of tlie army, to aid in preventing the 
^I're.id yf those diseases, such as malaria, which arc carried l)y insect.'^. 

Lie Association of Economic Biologists, at a recent meeting of the Council, decided 
hi tlirou' open ihs membership to non-British subjects. Foreign menihers will tlicre- 
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fore have the same privileges as British ones, including the right to receive the 
Anmls of Ajtplied Biology for the annual subscription of 1 guinea (sold at 2os. to 
the public). 

The entomological laboratory of the Tennessee Station has recently been eqiii])pei] 
with an electric incubator, fitted with an extremely sensitive thermo-regulator, 
It has ample space for a large amount of material, also for a recording thermometpr 
and hydrograph, and theniionictcrs and a hydrograph by which the recording instru- 
rneiits are regulated, 

Mr. Donald J. Caffrey, in charge of the Hagerstown, Md., field station of tlje 
Bureau of Dntomologj', vLsited the New England States during hia vacation in 
December and January, and called at the entomological laboratories of the IMassa- 
chusetta Agricultural College, Amherst, Mass., and the Connecticut Agricultural 
Experiment Station, New Haven, Conn. 

Mr. Charles 1". Baker, uliu for the past year has been assLstant director of the 
Botanic Cardens at Singapore, and previously professor of Agronomy at the Philip- 
pine College of Agriculture, lias been recalled to the Philippine.s to become dean 
of the College of Agriculture and professor of Tropical Agronomy on account of the 
mid-year retirement of Dean Copeland. 

Mr. William M, Mann, Bureau of Entomology, has recently been commissioned ti> 
go to Cuba to confinuc the wettk which Harold Morrison was doing there in relation 
particularly to the white fly and other insects atfecting tropical and subtropical 
plants, having more particular relation to pests against which it may beneccs.sary to 
take quarantine or other restrictive measures to exclude from the Continental 
United States. 

A general conference of the Hessian-fiy staff was called in Washington for the 
first week in January, for the purpose of comparing notes, for consultation with the 
Chief of the Bureau and others, but especially to consider the Hcssian-fly prolileni 
in connection with adaptations and modifications of agronomic practice. Experts 
from the U. S, Ikireau of Plant industry will be detailed to meet the Hessian-fly 
men in joint conference. 

According (o Science Dr. C. Gordon Hewitt, F. B. S. C., dominion entomologist 
and con, ‘suiting zoologist of the De])arlment of Agriculture, Ottawa, has been awarded 
tlic gold medal of the Royal Society of Canada for the Protection of Birds, and has 
been elected an honorary fellow of the Society, in rcx'ognition of his service.? to the 
cause of Ifird protection in Ihigland and in Canada, and particularly in connection 
with the treaty hetween Canada and the United States for the protection of migratory 
birds. 

Dr, L. P. de Bussy, formerly biologist to the Tobacco Planters’ Association at 
Deli, Sumatra, who visited this country in 1910 in tlie effort to get parasites of 
injurious tobacco insects for importation into Sumatra, visited the Bureau of En- 
tomology early in Noveniber on his way Ixack from Sumatra to Amsterdam, where 
he is to take the position of Director of the Dutch Colonial Museum. Doctor de 
Bussy reports that Trichogruntnm prdio^a was successfully introduced and estalJisIicd 
in Sumatra, 

Mr, AI, A. Yolhers, assistant entomologist of the Ti^'ashington Agricultural Experi- 
ment Station, has resigned to accept a position with the Federal Bureau of Entomol- 
ogy at Medford, Oregon, wliore ho u ill investigate fruit insects. His place has been 
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tilled by the appointment of Mr. Anthony Spuler, B. S. in Entomology, a graduate 
nf the Washington State College. Mr. Spuler will give bis entire time to an investiga- 
tion of cranberry insects in southwestern Washington, in cooperation with the 
Federal Bureau of EntomologJ^ 

Professor Vernon Kellogg has been associated with Herbert Hoover in the work 
of the Commission for Relief in Belgium since May, 1915, and in the \\ork of the 
Failed States Food Administration since its organization. Professor Kellogg’s 
Julies in the Food Administration are advisory and editorial He also gives special 
•it tent ion to matters connected with the food conditions among the Alliee. Professor 
Kellogg gave the annual address before the Entomological Society of America at 
Pittsburgh, Pa., December 28. 

Professor H. Maxwell-Lefroy, formerly Imperial Entomologist in India, and 
now lecturer on applied zoology at the Imperial College of Science, London, visited 
Washington, D. C., in November on his way from England to Australia, where he is 
going to investigate weevil damage to stored wheat which is to be shipped from 
AusI ralia to the United States. On his trip he visited the Department of Entomology 
at the Kansas State Agricultural College, November 26 and 27, and gave an excellent 
address before the Zoological and Entomological Seminar on ‘^Medical Entomology 
in the English Armies,” 

The Board of Regents of the University of Minnesota at their meeting on January 
18 elected Dr. W. A. Riley of Cornell, Professor of Parasitology and Chief of the Divi- 
eion of Economic Zoology. Associate Professor A. G. Ruggles was, at the same time, 
appointed Station Entomologist which position carries with it the office of State 
Entomologist. At the December meeting of the Board Professor F. L, Washburn, 
who has held the position of State Entomologist in Minnesota for nearly sixteen years, 
ashed and obtained permission to be relieved of that position and its attendant police 
duties, and the action of the Board on the 18th was necessary to till the vacancy thus 
caused. 

Dr. E. F. Phillips, Bureau of Entomology, returned November 14 from an extended 
western trip, taken for the purpose of arranging for extension work in beekeeping. 
In addition to conferences with various extension directors, meetings of beekeepers 
were held in Utah, Idaho and California. Most lu'ckcejjers hi the west are awake 
to the need of increasing honey production next year and are making plans to that 
end. The bee disease situation in California is more serious tlian had been realized, 
due to a failure of beekeepers to differentiate American foulbrood and European 
foLilbrood. Many are attempting to treat Ainerii^an foulbrood by inetbo<ls applica- 
ble only to European foulbrood with disastrous results. 

Transfers have recently been made in the Bureau of Entomology as follows: Dr. 
■I. A. Nelson, apiculture, to southern field crop insect investigations; R. A. Cushman, 
parasite work deciduoius fruit insects, North East, Pa., to Vhillingford, (fonm; G, F. 
Mozjiette, Federal Horticultural Board, Washington, D. C., to subtropical fruit 
insect investigations, Miami, Fla.; C. E. Barlholoniew from Tennessee to take up 
extension work in beekeeping in Wyoming, Colorado, Utah and Idaho; L. C, Griffith, 
shade tree insects, to extension work with deciduous fruit insect control, Ithaca, N. Y.; 
Marion R, Smith, Washington, D, C,, to Baton Rouge, La,, truck crop insect in- 
I'cstigations; Roy E. Campbell and Harold J. Ryan, truck crop insect investigations, 
have moved their headquarters from Pasadena to Alhambra, Cal.; K. L. Cockerham, 
truck crop insects, Muscatme, Iowa, to extension work at Agricultural College, Miss.; 
Harry M. Gillert, South Carolina to Raleigh, North Carolina. 
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The following recent appointments in the Bureau of Entomology have been 
announced; Robert Matheson, Cornell University, Specialist in Hymenoptera, Gipgy 
Moth Laboratory, Melrose Highlands, Mass.; E. F. Atwater, and G. C. Mathews, 
Idaho, Special Field Agents in Apiculture. Mr. Atwater W’ill do extension work in 
California, Arizona and New Mexico. W. Atkins, Iowa Agricultural College, 
Special Field Agent, to take up extension work in apiculture in Iowa, Missouri 
Kansas and Nebraska; 0. G. Babcock, Colorado, to Dallas, Texas, for work in the 
control of insects injurious to live sto{k; Clyde C. Hamilton, Kansas State College, 
Special Field Agent for extension work in deciduous fruit insect control in Arkansas 
and Missouri, Columbia, Mo.; Joseph S Stanford, Utah Agricultural College, Special 
Field Agent, dcciduou.s fruit insect control in Idaho and Colorado; R. C. Pickett, 
\\'isconsLn, Special Field Agent, exten.sion wmrk with truck crop insects, Southern 
States; A, H. Sherwood, Special Field Agent, extension work In cereal and forage 
crop insects, Brookings, S. D. ; E. G. Smyth, Porto Rico, to truck crop insect ia. 
vestigations, College Station, Texas; A. A. Brook, Santa Paula, Cal., collaborator 
truck crop insect investigations. 

The following members of the Bureau of Entomology have been called to the 
colors: 

F. L. McDonough, Quincy, Fla., to Camp Devens, Ayer, Mass,; 

Geo. W. Barber, Hagerstown, Md,, to Fort Leavenworth, Kan.; 

Gipsy Moth Employees: 

Dwight F. Barns, Flying Cadet, Signal Reserve Corps, U. S. Army, Cambridge 
Mass. ; 

John W. Bradley, Flying Cadet, Signal Reserve Corps, U. S. Army, Cambridge. 
Mass.; 

David Bronde, Yeoman, U. S. Navy, Boston, Mass.; 

Thomas M. Cannon, Private, U. S. Army, Camp Devens, Ayer, Mass.; 

Henry F. Cummings, Private, U, S. Army, Camp Devens, Ayer, Mass.; 

Alfred D, Darling, Pharmacist’s iMate, U. S. Navy, Charlestowm, Mass.; 

Senekerim M, Dolianian, Flying Cadet, Signal Reserve Corp,?, U. S. Army, Caai- 
bridge. Mass. 

Cornelius J. Driscoll, Yeoman, U. S. Navy, Washington, D, C.; 

Carlisle C. Eggleston, Private, TJ, S. Army, Camp Devens, Ayer, Mass.; 

William G. Johnson, Private, U. S. Army. 

George J. IMcCarthy, Yeoman, U. S. Navy, Charlcstowm, Mass. 

Willis Flunro, OfHcers’ Training Camp, Plattsburg, N. Y. ; 

Frederick W. Merrill, Seaman, U. S. Navv; 

Rolf V. Robsham, Sergeant, U. S. Army, Camp Devens, Ayer, Mass.; 

llenrj' J, Rosseau, Private, U. S. Army, Norwich, Conn.; 

Chellis W. Stockwell, Private, Aviation Corps, San Antonio, Texas; 

Orrin S. Thompson, Private, U. S. Army, Camp Devens, Ayer, Mass. 


Mailed February 20, 1918. 




